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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Quite, with low voltage , light emitting brightness and light 
emission efficiency are high, aresuperior in heat resistance , 
offer organic electroluminescent element where lifetime is 
long and the novel anthracene compound which actualizes 
that. 

[Means to Solve the Problems] 

novel anthracene compound has specific structure which is 
substituted to end to center with aryl amine group with 
biphenyl anthracene structure . 

As for organic electroluminescent element , forming organic 
compound thin film of multiple layers which includes the 
light emitting layer or light emitting layer between pair of 
electrodes , at least one layer of said organic compound thin 
film , containsaforementioned novel anthracene compound in 
organic electroluminescent element which becomes. 

[Claim(s)] 
[Claim 1] 

novel anthracene compound . which is shown with 
below-mentioned General Formula [1] 
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General Formula [1] 
[Chemical Formula 1] 



=F. /NPy>I^ v7/I, -hn*. S&tL 

<it^m^(ommm^ 1-20 ©t;u*ju*. 
«**L<i4*«auD**» : ?» 1-20 07;u 

6-30 ©7U-;U**v*.M&tL<(4*M& 
©fltfUJSTIS 1-20 ©7;u*;u^i-S. g&t, 
L<f4*««fc(Dft*K^» 6-30 ©7'J-;i^ 
*».«SfctiL<f**«*©ft*Jg^» 7-30 

5-30 ommm, mv&mtmwwwtott* 

IS 10-30 <D*££«* % «**L<fi*«SM) 
ftfclS** 5-30 ©«*«*XI411*fc,L<l4 
5fcS&©j£f{iJ!^IS 6-30 C7)7'J-;U7=/a 
"efc*o fc/£U R 1 x R 2 , R 7 R 8 ©?*>©'> 
ft<t* 1 Ott % 7U-;U75/£T*fc5o£fc* 
R 9 »tf R 10 14, R 9 XI4 R 10 jMB£L 

Ar 1 Jfctf Ar 2 14. -ttl-f TktftK^, 
«**L<f4*«^»3liJjSi^ft 6-40 ©7U 
-JU»-e*«, «**iLTI4, g&tL<!4ifc 
««0)«KJS^ » 1-20 ©7;Mr;u*. Bftt 
L<(4*»Slfflft*fli*» 1-20 ©7JH3*v 
S&t,L<l4£S&©KXfi[ : Hfc 6-30 © 
7U-;U**v*. S^tL<l4*S^©^^ 
JjR^-ft 1-20 <DT)\,*)\,T*m. M&tL<f4* 
m^<Dmm^^L 6-30 ©7'J-JU^S.S 
&tL<!4*g&©gtf|§IS^3S 7-30 ©7'J- 

;u7;Mp;uS. mm^(Dmmm^ 5-30 ©m 
S*.S^L<[4*S^©m^lS : FIS 10-30 
©«££JS*XI4*«*L<l4*«ft©ttil5 
H^l& 5-30 ) 



2] 



{In Formula, R<sup>l </sup>-R<sup>10</sup>, in 
respective independence, arylalkyl basisof aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of hydrogen atom , halogen atom , cyano group , 
nitro group , substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted and condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30, is 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 or aryl amino group of substituted or 
unsubstituted number of carbon atoms 6-30. However, at 
least one inside R<sup>l </sup>, R<sup>2 </sup>, 
R<sup>7</sup> and R<sup>8 </sup> is aryl amino group . In 
addition, R<sup>9 </sup> and R<sup>10</sup> respectively, 
may form phenyl group and fused ring which R<sup>9 
</sup> or R<sup>10</sup> connects. Ar<sup>l </sup> and 
Ar<sup>2 </sup>, in respective independence, with the aryl 
group of hydrogen atom , substituted or unsubstituted number 
of carbon atoms 6-40, are arylalkyl basis of aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of the aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted , condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30 or 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 as substituent . } 

[Claim 2] 

novel anthracene compound . which is shown with 
below-mentioned General Formula [2] 
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[2] 



General Formula [2] 
[Chemical Formula 2] 



fcfc*U Ar 3 It. 
Ht 3] 



R 9 R 9 



Ar 3 ' Ai 3 ' 




However, as for Ar<sup>3 </sup>, 
[Chemical Formula 3] 




Ar 4 l* % 
[1b 4] 



So with group which is displayed, 
As for Ar<sup>4 </sup>, 
[Chemical Formula 4] 



»» R 10 




S5> 




Ar" Ar" 



^ wfym** f sTs*s -kp*» a&tL 

<ii*«»M>ft*ii*» i~20 a>7ju*;t*. 

BfttUtt^MftOK*!!^* 1-20 (D7;U 
6-30 0)7 l )-)l**i/&. ■ftt,L<f**«* 

•©ftJRKi** i~20 07^*^*8, M&i 

L<l**«&<7)j*f?tllT& 6-30 ©7'J-,JU7- 
+*»«»tL<li*«»©ft*JS^a 7-30 




So it is a group which is displayed. 



{In Formula, R<sup>l </sup>~R<sup>10</sup>, in 
respective independence, arylalkyl basisof aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of hydrogen atom , halogen atom , cyano group , 
nitro group , substituted or unsubstituted number of carbon 
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3] 

TIE-fta[3]-e***is»a7>h : 7-b>lb 




[3] 



atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted and condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30, is 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 or aryl amino group of substituted or 
unsubstituted number of carbon atoms 6-30. However, at 
least one inside R<sup>l </sup>, R<sup>2 </sup>, 
R<sup>7</sup> and R<sup>8 </sup> is aryl amino group . 
AKsup>3</sup>' and Ar<sup>4</sup>\ in respective 
independence, with the aryl group of substituted or 
unsubstituted number of carbon atoms 6-40, are arylalkyl 
basis of aryl thio group , substituted or unsubstituted number 
of carbon atoms 7-30 of alkyl thio group , substituted or 
unsubstituted number of carbon atoms 6-30 of the aryloxy 
group , substituted or unsubstituted number of carbon atoms 
1-20 of alkoxy group , substituted or unsubstituted number of 
carbon atoms 6-30 of alkyl group , substituted or 
unsubstituted number of carbon atoms 1-20 of substituted or 
unsubstituted number of carbon atoms 1-20, monocycle basis 
of number of carbon atoms 5-30 of unsubstituted , condensed 
polycyclic basis of substituted or unsubstituted number of 
carbon atoms 10-30 or heterocyclic group of substituted or 
unsubstituted number of carbon atoms 5-30 as substituent . It 
is a m=0-l , n=0-l . However, case where it is a m=n=0 is 
excluded. } 

[Claim 3] 

novel anthracene compound . which is shown with 
below-mentioned General Formula [3] 

General Formula [3] 

[Chemical Formula 5] 



tztzU Ar 5 It. 
lit 6] 



However, as for Ar<sup>5 </sup>, 
[Chemical Formula 6] 
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Ar 6 It. 



lit 7] 



So with group which is displayed, 
As for Ar<sup>6 </sup>, 
[Chemical Formula 7] 



ft 10 R 10 





Ar° Ar° 



[St*. r 1 ~r 10 it. *ti^*i»aic % tK^H 
/\py>B?* v7/S. -hnS, M&tL 

««tL<l**«»fflft*IS^a 1-20 (7)7JU 

CDm^JITiS 1-20 (D7JU+JI/***. 
L<l**««KDft*lg^a 6-30 ©TU^UT 
*tt»m«L<ttMtt®ft*ff?fc 7-30 
07'J-;u7ju*;u*. *M&<Dj*ff§JST& 

a 10-30 o>tt^*aasxi*««itL<i**aft 

(DKSSIB* » 5-30 <D«*BS*XI*B»t,L< 
l**a^CD^^^^a 6-30 07U-JU7S/ 
*-e&So fc/£U R'-R 8 ©3%0>*<i:<fc* l o 

*#***L<li*«ifca>ft*lK** 8-40 (7) 

t,L<[**M&<Di^fgl®^& 6-40 07U-JU 
*"CfcSo p=0-K q=0-l Tr&& 0 ] 



[«#«4] 

-»fl)««IB|lcfl6ft)iX[*3B3t)i**t?*» 




So it is a group which is displayed. 



{In Formula, R<sup>l </sup>-R<sup>10</sup>, in 
respective independence, is arylalkyl basis of aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of hydrogen atom , halogen atom , cyano group , 
nitro group , substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted , condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30 or 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 or aryl amino group of substituted or 
unsubstituted number of carbon atoms 6-30. However, at 
least one among R<sup>l </sup>-R<sup>8 </sup> is aryl 
amino group . As for AKsup>5'</sup> and Ar<sup>6'</sup>, 
on one hand with alkenyl group of the substituted or 
unsubstituted number of carbon atoms 8-40, other is aryl 
group of hydrogen atom or substituted or unsubstituted 
number of carbon atoms 6-40. It is a p=0-l , q~0-l . } 

[Claim 4] 

Forming organic compound thin film of multiple layers which 
includes light emitting layer or light emitting layer between 
pair of electrodes , it is a layer which contains novel 
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■©**<b£»»flt£»j*LTJa:**r«iu$ 

$9 1-3 <DL^?bM;BE«0Sl9S7>H7-fe> 
[»#« 7] 

Jifl)^*ft^*»BIS»j«LTft*^*xb^ 
*4f 1-3 ©l^-f*iAMc|E«©ffa7 , >h^b> 
460nm &iT(D?£li$?&Zt$:ftmtt&%®. 



M *4l 8] 

*Ct*»»W«||3|ia 6 ICSE«<7>*«Xb 
^p;U5*y-b>7.^?- 0 

itunaa 9] 

*6I=. jEa^P-y*>yil(D«-¥-aAli** 

5 lcE«(D*r«x 

b^hP;U5^^-b>x^^-o 
Specification 

[*Ha>tta&K9i] 

[0001] 

-ro/^^-f Mfa>*atLTffiffl**i» Hit 
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anthracene compound which the at least one layer of said 
organic compound thin film states in any of Claim 1 -3 in 
organic electroluminescent element whichbecomes, and 
organic electroluminescent element . which is made feature 

[Claim 5] 

Forming organic compound thin film of multiple layers which 
includes light emitting layer or light emitting layer between 
pair of electrodes , it is a layer which contains novel 
anthracene compound which the said light emitting layer 
states in any of Claim 1 ~3 in organic electroluminescent 
element which becomes, and organic electroluminescent 
element . which is made feature 

[Claim 6] 

Forming organic compound thin film of multiple layers which 
includes light emitting layer or light emitting layer between 
pair of electrodes , it is a layer which contains dopant of novel 
anthracene compound and fluorescence which said light 
emitting layer states in any of Claim 1 -3 in the organic 
electroluminescent element which becomes, and organic 
electroluminescent element . which is made feature 

[Claim 7] 

Forming organic compound thin film of multiple layers which 
includes light emitting layer or light emitting layer between 
pair of electrodes , organic electroluminescent element . 
where at layer which contains the novel anthracene compound 
which said light emitting layer states in any of Claim 1 ~3 in 
organic electroluminescent element which becomes, peak 
wavelength does light emitting of 460 nm or less and 
makesfeature 

[Claim 8] 

dopant of aforementioned fluorescence is amine type 
compound and organic electroluminescent element . whichis 
stated in Claim 6 which is made feature 

[Claim 9] 

Furthermore, organic electroluminescent element . which is 
stated in Claim 5 which possesses electron-injecting layer of 
positive hole blocking property and makes feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is used, as flat surface light emitter of 
wall-mounted television and the backlight or other light 
source of display light emission efficiency is high, is superior 
in heat resistance , it issomething regarding novel anthracene 



Page 8 Paterra Instant MT Machine Translation 



JP2003313156A 



2003-11-6 



[0002] 



el ji^ it, %%mmswLmz\*£Ajti 

«*tt, SB««lffllc«JSi3b<B]lipa?*i*t. ttft 
'&*<DMWi EL *^I4, «Sgft$V*-Klc 

gifiro*^ el jR^iiSi^icaastiTL^ti 

«*li.1*liH¥ 8-12600 ^^fg|C(47x-;U7 
l/H5-(z><7) 2 XI4 3 JH*(D<b*»SfflL^fc* 
tt EL *^ A«Ba*3F*tri^A^ dflMb*** 
fyjBLfc*r« EL *^(4. 7>h^-tr>^ 2 XI* 

fco 

L*<««ii^jfi-eBl«3&<*ofc. 

fc<b^*^i/7xXjU7>h7H2>©7x-jU* 

« el mWUh^ixx^W. 

*fc. ftUHT 1 1-3782 i-7Z\syM 
ftLfc*y7>h7-b>R»(**ffll^fc*« EL 

L^Lfe^ lcd/ASSt«<*ffl 



compound where lifetime is long and organic 
electroluminescent element which utilizes that. 

[0002] 

[Prior Art] 

organic electroluminescence (EL ) element which uses 
organic substance is promising is consideredthat application 
as inexpensive large surface area full color display element of 
solid light-emitting type many developments are done. 

Generally EL device configuration is done from 
counterelectrode of pair which put between light emitting 
layer and said layer . 

As for light emitting , when electric field imparting is done 
between both electrodes ,electron is filled from cathode side , 
positive hole is filled from the anode side . 

Furthermore, this electron positive hole and recombination it 
does in light emitting layer ,forms excited state , it is a 
phenomenon which discharges energy occasionwhere excited 
state returns to ground state as light. 

As for conventional organic EL device , drive voltage was '■' 
high in comparison with inorganic LED ,also light emitting 
brightness and light emission efficiency were low. 

In addition, either property degradation had not reached to 
utilizationconsiderably . - 

Recent organic EL device although it is improved gradually, 
had not had the satisfactory light emission efficiency , heat 
resistance , lifetime yet. 

organic EL device which uses compound of 2 or 3 -mer of 
phenyl anthracene is disclosed in for example Japan 
Unexamined Patent Publication Hei 8-12600disclosure , but 
as for organic EL device which utilizes this compound , in ■ *■ 
order toconnect anthracene in 2 or 3 including conjugation 
bases, energy gap becamesmall, color purity of blue light 
emitting was inferior. 

In addition, oxidation to do this compound easily impurity to 
exist had problem in point, refining easily. 

Then, of anthracene naphthalene organic EL device which 
uses compound which did m rank aryl substitution in phenyl 
group of compound and biphenyl anthracene which are 
substituted is tried in 1 and 9 -position , but, light emission 
efficiency to below was not practical . 

In addition, naphthalene organic EL device which uses mono 
anthracene derivative which issubstituted is disclosed in Japan 
Unexamined Patent Publication Hei 1 1- 3782disclosure . 

But, light emission efficiency 1 cd/Aextent to be low was not 
practical . 



Page 9 Paterra Instant MT Machine Translation 



JP2003313156A 



2003-11-6 



££>U:* *Hlft!tS 5972247 -^EHHWlZli. 7 
tzMWt EL *^A<BB*3F*lTl>*o 

[0003] 



[0004] 
[0005] 

f TIEHI&5£[iM3]<Dl* 

[0006] 
HteSCl] 
[ft 8] 

R 1 R 8 



CI] 




Furthermore, organic EL device which uses compound which 
possesses phenyl anthracene structure is disclosed in U. S. 
Patent No. 5972247specification . 

But, as for this compound because it substitutes aryl in m 
rank, asfor heat resistance although it is superior, light 
emission efficiency 2 cd/Aextent to be low wasnot practical . 

[0003] 

[Problems to be Solved by the Invention] 

As for this invention, being something which can be made in 
order to solveaforementioned problem , light emission 
efficiency is high, is superior in heat resistance ,novel 
anthracene compound where lifetime is long and organic 
electroluminescent element which utilizes thatare offered are 
something which is made objective . 

[0004] 

[Means to Solve the Problems] 

these inventors , in order that novel anthracene compound 
which possesses property whosedescription above is desirable 
and organic electroluminescent element (Below, organic EL 
device ) which uses that aredeveloped result of diligent 
research, can achieve objective to center byutilizing novel 
anthracene compound of specific structure which is 
substituted to the end with aryl group with biphenyl 
anthracene structure , you discovered . 

this invention is something which is completed on basis of 
this knowledge . 

[0005] 

namely, this invention below-mentioned General Formula [1] 
- is something which offers the novel anthracene compound 
which is shown with any of [3], 

[0006] 

General Formula [1] 
[Chemical Formula 8] 



R 4 R 5 



[0007] 



[0007] 
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Ar 1 St; Ar 2 14. ^ft^ft&jil^ *fftJjji^ 

mmti<it*mm<D8imwL* i & 6-40 <D7u 
b&*£lti4. mtui** 

B^0^*Jl^-8fe 1-20 0)7)1,*)^ 
L<l4*«*©K*flC^-* 1-20 <7>7;U=i*S/ 
»»MrtUli*«ifta>tt*ffli** 6-30 0 

B^tt 1-20 <D7)\,*)\>T*&s «*fcL<l** 
M&<D0t3?tlS^& 6-30 ©7'J-JI/^f», ■ 
&tL<l4*S&<D£tf?tljfi^g!i 7-30 <D7«J- 
;U7JI/*JU*. *g&<7>i*§?tljii^& 5-30 
S*.M^tL<l**S^<DKm^Til 10-30 

H^lfe 5-30 (DmmUM&X'&Zo ] 



[0008] 
[ft 9] 




[2) 



{In Formula, R<sup>l </sup>-R<sup>10</sup>, in 
respective independence, arylalkyl basisof aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of hydrogen atom , halogen atom , cyano group , 
nitro group , substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted and condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30, is 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 or aryl amino group of substituted or 
unsubstituted number of carbon atoms 6-30. However, at 
least one inside R<sup>l </sup>, R<sup>2 </sup>, 
R<sup>7</sup> and R<sup>8 </sup> is aryl amino group . In 
addition, R<sup>9 </sup> and R<sup>10</sup> respectively, 
may form phenyl group and fused ring which R<sup>9 
</sup> or R<sup>10</sup> connects. Ar<sup>l </sup> and 
AKsup>2 </sup>, in respective independence, with the aryl; 
group of hydrogen atom , substituted or unsubstituted number 
of carbon atoms 6-40, are arylalkyl basis of aryl thio group f 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of the aryloxy group , substituted dr 
unsubstituted number of carbon atoms 1-20 of alkoxy "group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted , condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30 or 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 as substituent . } 

[0008] 

General Formula [2] 
[Chemical Formula 9] 



[0009] 



[0009] 
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fc£U Ar 3 \t. 
lit 10] 



R 9 R 9 



m6 

Ar* Ar 3 ' 




However, as for AKsup>3 </sup>, 
[Chemical Formula 10] 




Ar 4 l*. 
lit 11] 



So with group which is displayed, 
As for AKsup>4 </sup>, 
[Chemical Formula 11] 






[0010] 

t^*, r 1 ~r 10 i*. *ti**L&iLiz % 

t\Q?>m=Fs 2/7/*. -hn*. S&tL 

iittm&ommmTgi 1-20 <z>7;u*;u*. 

***L<l*5|Ml*<Dft*I5** 1-20 <7)7;U 

3*2/*. s^*L<f**a^(D^^jgTia 

6-30 0)7U-JU***>*, B&iL<li*B& 

©ftHKmS 1-20 ©7;u*;u^**. »«t 

L<f**§&<7)j^§JST& 6-30 <D7*)-)U? 
**.**tL<l**»j|a)ft*15^a 7-30 

©7U-JU7;u*;u*. ^W&cDBimm* Wl 

5-3003*51*, ««tL<l**«»©ft«flR^- 

is io~3o <Dm&§>mm.mmL<ittM&<D 

ftlRS^ft 5-30 (D**«*XI*«*feL<l* 
5fcM&<Dj**|g^& 6-30 (D7'J-;U7^/» 
-p&So fct£U R\ R\ R 7 at; R 8 QttO'P 
tjl<bb 1 Oli.7 , J-;U7^/*-efc^oAr 3t a 

1; Ar 4, i*. ^ti^Haaic. s^tuii^s^ 
©KJRS^ft 6-40 (D7U-;u*-efcy.sm 
*£LTii, ■gtt>L<ii*tt£^RSfli?lk 

1-20 ©7;u*;u*. M^t,L<[i*M^(7)mm 
BE** 1-20 a>7;u3*2/*,*«tL<ii*« 

»a>ft*DR^» 6-30 (D7'J-JU**2/*.« 



So it is a group which is displayed. 
[0010] 

{In Formula, R<sup>l </sup>-R<sup>10</sup>, in 
respective independence, arylalkyl basisof aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of hydrogen atom , halogen atom , cyano group , 
nitro group , substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted and condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30, is 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 or aryl amino group of substituted or 
unsubstituted number of carbon atoms 6-30. However, at 
least one inside R<sup>l </sup>, R<sup>2 </sup>, 
R<sup>7</sup> and R<sup>8 </sup> is aryl amino group . 
AKsup>3</sup>' and Ar<sup>4</sup>', in respective 
independence, with the aryl group of substituted or 
unsubstituted number of carbon atoms 6-40, are arylalkyl 
basis of aryl thio group , substituted or unsubstituted number 
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mbL<imm&<Dmmm*%. 1-20 <dtju* 

6-30 w&bL<te*m&<D 
«JMJi** 7-30 <z>7'J-;i/r;i/*;ug» *a 
mW^^H^^ 5-30 <D£8S. s&tui* 

umLotumwKDvtmm*® 5-30 

m=n=0 T*fc&J|*£tt<. ] 




(3) 



of carbon atoms 7~30 of alkyl thio group , substituted or 
un substituted number of carbon atoms 6-30 of the aryloxy 
group , substituted or unsubstituted number of carbon atoms 
1-20 of alkoxy group , substituted or unsubstituted number of 
carbon atoms 6-30 of alkyl group , substituted or 
unsubstituted number of carbon atoms 1-20 of substituted or 
unsubstituted number of carbon atoms 1-20, monocycle basis 
of number of carbon atoms 5-30 of unsubstituted , condensed 
polycyclic basis of substituted or unsubstituted number of 
carbon atoms 10-30 or heterocyclic group of substituted or 
unsubstituted number of carbon atoms 5-30 as substituent . It 
is a m=0~l, n=0-l. However, case where it is a m^n^O is 
excluded. } 

[0011] 

General Formula [3] 
[Chemical Formula 12] 



[0012] 

fc/£UAr 5 Its 
Ut 13] 




Ar* Ar* 





[0012] 

However, as for Ar<sup>5 </sup>, 

[Chemical Formula 1 3] 
9 



Ar 6 I*. 
"lit 14] 



So with group which is displayed, 
As for AKsup>6 </sup>, 
[Chemical Formula 14] 
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[0013] 

tP* /\Py>K* % v7/i, -HP*. «*t,L 
<l4*aft©R*JS^-» 1-20 <D7;Mr;uS. 
««tL<li*««(Dft*iiR^ft 1-20 (D7MU 

■atL<fiMaa>ttxfli?ft 

6-30 0)7'j-;u**S/ai,«iituii*«lft 

CDMMKTO 1~20 <DT)\s*)l,?*&^ m&t> 

L<it*m&<D%immTm 6-30 otu-ju^ 

**.afc*L<l**«jfc©ft*8i^» 7-30 

5-30 (7)*S*. ■*tL<l**«ft©ft*ffi^ 
ft K^30©|g^^«*Xtt«!fttL<tt*{tSfc 
5-30 ©**»»Xli«8W,L< 
I4*g&0j*j|]l^& 6-30 ©7'J-;U75/ 

fc*£u r'-r 8 ro^ro^^tt, i o 

*A t «*tL<l**««a>K*jR^ft 8-40 0 

tL<f4*S&CDj^fftjj^£fc 6-40 <D7'J-;U 
S"Cfe^ o p=0-U q=0-l Trfc^o 3 



[0014] 

*fc, **wi4, -Mouincjixixit 

[0015] 

[^0^<7)HS£0^S] 

el **lc*ffl<tif«7>h5-b 



So it is a group which is displayed. 
[0013] 

{In Formula, R<sup>l </sup>-R<sup>10</sup>, in 
respective independence, is arylalkyl basis of aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of' 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of' 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of hydrogen atom , halogen atom , cyano group , 
nitro group , substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted , condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30 or 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 or aryl amino group of substituted or 
unsubstituted number of carbon atoms 6-30. However, at 
least one among R<sup>l </sup>-R<sup>8 </sup> is aryl 
amino group . As for Ar<sup>5'</sup> and AKsup>6'</sup>, 
on one hand with alkenyl group of the substituted or 
unsubstituted number of carbon atoms 8-40, other is aryl 
group of hydrogen atom or substituted or unsubstituted 
number of carbon atoms 6-40. It is a p=0-l , q=0~l . } 

[0014] 

In addition, as for this invention, forming organic compound 
thin film of multiple layers whichincludes light emitting layer 
or light emitting layer between pair of electrodes , at least one 
layer of the said organic compound thin film 
above-mentioned General Formula [1] - is layer which 
contains the novel anthracene compound of any which is 
shown with [3] in organic electroluminescent element 
whichbecomes, and it is something which offers organic 
electroluminescent element which ismade feature. 

[0015] 

[Embodiment of the Invention] 

In organic EL device of this invention useful novel anthracene 
compound above-mentioned General Formula [1] - isshown 
with any of [3]. 
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&.mmtL<\mmm(Dmm^ 1-20 © 
7;u*;u*. s^tL<i4*»^(D^mis^is 

1-20 (D7^3+v*. a*tL<l4*««<DK 
SSSSi^S 6-30 <D7M-;U**vS, S$t,L< 
liSfcSft©^^* 1-20 ©7JU*^:1- 
S. 1I**lXI**11«a>ft*I]|i*» 6-30 (7) 
T'J-JUT+S. B&tL<l4*S&<Z>gt£§Jjii 
7-30 0>7 l )—)V7)\,*)\,** *fi&0>j* 
fcfll** 5-30 0*^S,a^=t,L<l4*a^ 

a>»*w*« 10-30 omti&mm. a«*u 
it^mmommm^ 5-30 <D«ms*xi4 
m&&L<\t*imm<»vimm*®. 6-30 roru 



fcfiU r',r ! , r 7 r 8 a>5%G>*<E<tt 
1 oi4»7U— ;u7sy*-efc4 B 



*fc, R 9 R 10 14. R 9 XI4 R 10 

I*. 

[0016] 

7;i/*;i/StLri4, mtf, ^;us, if^ 
?pt°;u*. fv^Pt°;u*. n-^uS, s- 

tKP^v^u*. l-fcKP+vi^ua. 
2-tKP+vx^;u4, 2-tKo+WV?f^ 
1,2-vtKP^vx^^S. l,3-vLKP*v 

1,2,3-h'JtKP^-V^Pt^US, fPPW 
l-i7POIf Jl/S« 2-^PPXf 2-^7P 

□ □-CV^Pt^US. 2,3-v^PP-t-^7JUS. 
l,2,3-h'J^PP^Pt°;U*. ?P*>^U», 1- 
^p=Eif;H x 2-7p^Ex^;i,S % 2-^p=E'T 
V^U3t» U-i??n«f;H. l,3-v^P=E 
-CV^Ptf^S, 2,3-V> f P z E-t-^7^S, 1,2,3- 

KU^p^Pt°;u*.3-hV7;uS. i-3-K 
x^;i/S, 2-a-Kx^;u» s 2-3— K-f V^JU 
l,2-v3-Kx^;U*. l,3-t?3-hW^P 
2.3-S/3— K-t-^;U*» 1.2,3-hU3-K 
^PfVUS.TS/^^JUS, l-rsyx^uS. 
2-T5yxTJUS. 2-75>''fV?5 1 ;US. 1,2-v 

rs/x^u*, i,3-v7£Af v^ptf/us, 2,3- 

v75/-t-3^US. l,2,3-hU75y^Pt°;US v 



R<sup>l </sup>~R<sup>10</sup> in General Formula [1], 
in respective independence, arylalkyl basisof aryl thio group , 
substituted or unsubstituted number of carbon atoms 7-30 of 
alkyl thio group , substituted or unsubstituted number of 
carbon atoms 6-30 of aryloxy group , substituted or 
unsubstituted number of carbon atoms 1-20 of alkoxy group , 
substituted or unsubstituted number of carbon atoms 6-30 of 
alkyl group , substituted or unsubstituted number of carbon 
atoms 1-20 of hydrogen atom , halogen atom , cyano group , 
nitro group , substituted or unsubstituted number of carbon 
atoms 1-20, monocycle basis of number of carbon atoms 
5-30 of unsubstituted and condensed polycyclic basis of 
substituted or unsubstituted number of carbon atoms 10-30, is 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 or aryl amino group of substituted or 
unsubstituted number of carbon atoms 6-30. 

However, at least one inside R<sup>l </sup>, R<sup>2 
</sup>, R<sup>7 </sup> and R<sup>8 </sup> is aryl amino 
group . 

In addition, R<sup>9 </sup> and R<sup>10</sup> 

respectively, may form phenyl group and fused ring which . . 

R<sup>9 </sup> or R<sup> 1 0</sup> connects. .4' - \ 

[ooi6] . t 

As halogen atom , you can list chlorine , bromine , fluorine , . 

iodine etc. ^ T \ 

As alkyl group , you can list for example methyl group , ethyl 
group , propyl group , isopropyl group , n- butyl group , j . 

s-butyl group , isobutyl group , t-butyl group , n- pentyl . i 
group , n- hexyl group , n- heptyl group , n- octyl group , 

hydroxymethyl group , 1- hydroxyethyl group ,2- " H 

hydroxyethyl group , 2- hydroxy isobutyl group , 1 ,2- 

dihydroxy ethyl group , 1 ,3- dihydroxy isopropyl group , 2,3- 

dihydroxy -t-butyl group , 1 ,2,3- trihydroxy propyl group , 

chloromethyl group , 1- chloroethyl group , 2- chloroethyl 

group , 2- chloro isobutyl group , 1,2- dichloro ethyl group , 

1,3- dichloro isopropyl group , 2,3- dichloro -t-butyl group , 

1,2,3- trichloro propyl group , bromomethyl group , 1- 

bromoethyl group , 2- bromoethyl group , 2- bromo isobutyl 

group , 1,2- dibromoethyl group , 1,3- dibromo isopropyl 

group , 2,3- dibromo -t-butyl group , 1,2,3- tribromo propyl 

group , iodomethyl group , 1 - iodoethyl group , 2- iodoethyl 

group , 2- iodo isobutyl group , 1,2- di iodoethyl group , 1,3- 

di iodo isopropyl group , 2,3- di iodo -t-butyl group , 1 ,2,3- tri 

iodo propyl group , aminomethyl group , 1 - aminoethyl 

group , 2- aminoethyl group , 2- amino isobutyl group , 1 ,2- 

diamino ethyl group , 1,3- diamino isopropyl group , 2,3- 

diamino -t-butyl group , 1,2,3- triamino propyl group , 

cyanomethyl group , 1 - cyanoethyl group , 2- cyanoethyl 

group , 2- cyano isobutyl group , 1 ,2- di cyanoethyl group , 

1,3- di cyano isopropyl group , 2,3- di cyano -t-butyl group , 
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^Uft, l-~ hPX^Uft. 2--hPX^U*, 2- 
-hP^V^^a, 1,2-v^hPx^Ml,^ 1,3- 

i;-hP'ry^Pt°;us,2,3-v-hP-t-^^;u 

l,2,3-h'J-KP^Pt°;U*^A<^lfb^,^ 0 
[0017] 

7;U=l*vSli-OY 1?^$^, Y (D^JiLTI*. 

T;u^;u^StLTi*. -oz T^ft, Z 
<tLTI£* MIE7;U+;U*,!:|5]^<7)ta)^lf 

[0018] 

7'j--/u7;u+;L-*tLri*.^>v;us, a-* 
>^;uS, 4-x^;u/Ov5;uSs 2-tert-^;u^ 

mS*tLTI*. v£p^$> s v^p^+t 
[0019] 

1-7+f— <>KUi?>-2-f;i/*, 

1- 7+l : -'r>K l Ji?>-5--f^*, 

2- 7+f--r>h*'jv>-wvug. 
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1,2,3- tri cyanopropyl group , nitro methyl group , 1- nitro 
ethyl group , 2- nitro ethyl group , 2- nitro isobutyl group , 
1,2- di nitro ethyl group , 1,3- di nitro isopropyl group , 2,3- 
di nitro -t-butyl group , 1 ,2,3- tri nitro propyl group etc. 

[0017] 

alkoxy group is displayed with -OY, can list those which are 
similarto aforementioned alkyl group as example of Y. 

As aryloxy group , for example phenoxy group , naphthyloxy 
group , [ansukuruokishi ] you can list basis and pyrenyl oxy 
group , biphenyl oxy group , fluoran thenyl oxy group , 
chrysenyl oxy group , perylenyl oxy group etc. 

As alkyl thio group , it is displayed with -OZ, it can list those 
which aresimilar to aforementioned alkyl group as example of 
Z. 

As aryl thio group , you can list for example phenylthio 
group ,biphenyl thio group , triphenyl thio group etc. 

[0018] 

As arylalkyl basis, benzyl group , ;al -methylbenzyl group , 
cinnamyl group , the;al -ethyl benzyl group , the;al and you 
canlist the;al -dimethyl benzyl group , 4- methylbenzyl 
group , 4- ethyl benzyl group , 2- 1- butyl benzyl group , 4- n- 
octyl benzyl group , naphthyl methyl group , diphenylmethyl 
group etc. 

As monocycle basis, you can list cyclopentane , cyclohexane , 
[shikurohefiitan ] etc. 

As condensed polycyclic basis, you can list for example 
anthracene , naphthalene , phenanthrene , pyrene , tetracene , 
coronene , chrysene , fluorescein , perylene etc. 

[0019] 

As heterocyclic group , 
1 - [azaaindorijin ] - 2 -yl group , 
1 -aza -indolizine -3- yl group , 
1 -aza -indolizine -5-yl group , 
1 -aza -indolizine -6-yl group , 
1 -aza -indolizine -7-yl group , 

1 -aza -indolizine -8-yl group , 

2 -aza -indolizine -1- yl group , 
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2-7if-^T>h 'J v>-3--f JUS. 


2 -aza -indolizine -3- yl group , 




2 -aza -indolizine -5-yl group , 


2-7if-^>K l Jv>-6->f;uS. 


2 -aza -indolizine -6-yl group , 




2 -aza -indolizine -7-yl group , 


2-7+F->r>h | jv>-8->r;us. 


2 -aza -indolizine -8-yl group , 


6-7tM>MJv>-l-'OUS. 


6 -aza -indolizine -1- yl group , 


6-7-f--f>K , Jv>-2-^r;i/S, 


6 -aza -indolizine -2- yl group , 


6-7-+f^>Kuv>-3->r;uav 


6 -aza -indolizine -3- yl group , 


6-7-+f--OK'Jv>-5^JUS. 


6 -aza -indolizine -5-yl group , 


- 6-7if--f > KU v>-7->f > 


6 -aza -indolizine -7-yl group , 


6-7-tf-^>KUv>-8->r;uS, 


6 -aza -indolizine -8-yl group , 


7-7if-><> KU v>- 1 , 


7 -aza -indolizine -1- yl group , 


7-7tM>KUv>-2->OUS. 


7 -aza -indolizine -2- yl group , 


7-7tf-^>KUv>-3->Oi'&. 


7 -aza -indolizine -3- yl group , 


7-7^-^>KUv>-5-'<JU4, 


7 -aza -indolizine -5-yl group , 


7-7if-^>KUv>-6-^;uS, 


7 -aza -indolizine -6-yl group , 


7-7if-^>KU v>-7-^f ;UJL 


7 -aza -indolizine -7-yl group , 


7-7-tF-OKUv>-8-^;L/Sv 


7 -aza -indolizine -8-yl group , 


S^^^KUv^-i-'OuS, 


8 -aza -indolizine -1- yl group , 




8 -aza -indolizine -2- yl group , 


8-7if-^vKUv>-3 -^;US, 


8 -aza - [ishidorijin ] - 3 -yl group , 


8-71f-^>h'Jv>-5-'Ol/fi, 


8 -aza -indolizine -5-yl group , 


8-7if-^f>hUv>-6-^ JH, 


8 -aza -indolizine -6-yl group , 




8 -aza -indolizine -7-yl group , 




1 -indolidinyl basis, 


2-OHJv-JUS. 


2 -indolidinyl basis, 


3--r>KUv-;uS. 


3 -indolidinyl basis, 


5-^>KUv-JUS. 


5 -indolidinyl basis, 




6 -indolidinyl basis, 


7--f>h'jv— ;uS, 


7 -indolidinyl basis, 


8--r>K'Jv-;uSs 


8 -indolidinyl basis, 




1 -pyrrolyl group , 


2-t 0 p'j;ixS. 


2 -pyrrolyl group , 


3-t°nu;uS. 


3 -pyrrolyl group , 




pyridazinyl group , 
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2 -pyridinyl group , 

3 -pyridinyl group , 

4 -pyridinyl group , 

1 -indolyl group , 

2 -indolyl group , 

3 -indolyl group , 

4 -indolyl group , 

5 -indolyl group , 

6 -indolyl group , 

7 -indolyl group , 

1 -iso indolyl group , 

2 -iso indolyl group , 

3 -iso indolyl group , 

4 -iso indolyl group , 

5 -iso indolyl group , 

6 -iso indolyl group , 

7 -iso indolyl group , 

2 -furyl group , 

3 -furyl group , 

2 -benzofuranyl group , 

3 -benzofuranyl group , 

4 -benzofuranyl group , 

5 -benzofuranyl group , 

6 -benzofuranyl group , 

7 -benzofuranyl group , 

1 -isobenzofuranyl group , 

3 -isobenzofuranyl group , 

4 -isobenzofuranyl group , 

5 -isobenzofuranyl group , 

6 -isobenzofuranyl group , 

7 -isobenzofuranyl group , 

2 -quinolyl group , 

3 -quinolyl group , 

4 -quinolyl group , 

5 -quinolyl group , 
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6 -quinolyl group , 




7 -quinolyl group , 




8 -quinolyl group , 




1 -isoquinolyl group , 




3 -isoquinolyl group , 




4 -isoquinolyl group , 




5 -isoquinolyl group , 




6 -isoquinolyl group , 




7 -isoquinolyl group , 




8 -isoquinolyl group , 




2 -quinoxalinyl basis, 




5 -quinoxalinyl basis, 




6 -quinoxalinyl basis, 




1 -carbozolyl group , 




2 -carbozolyl group , 




3 -carbozolyl group , 




4 -carbozolyl group , 




9 -carbozolyl group , 




1 -phenanthridinyl basis, 




2 -phenanthridinyl basis, 




3 -phenanthridinyl basis, 




4 -phenanthridinyl basis, 


6-7x^->x'jv~;uS, 


6 -phenanthridinyl basis, 


7-7x^->XUv-;US, 


7 -phenanthridinyl basis, 


8-7x±>X'Jv-;uS, 


8 -phenanthridinyl basis, 


9-7x^->x'jv-;uS, 


9 -phenanthridinyl basis, 


io--7x^->xUv-;uS, 


10 -phenanthridinyl basis, 


1-7^'Jv-JUS, 


1 -acridinyl group , 




2 -acridinyl group , 


3-TW^US, 


3 -acridinyl group , 




4 -acridinyl group , 


9-7£Uv-;u*. 


9 -acridinyl group , 


1 ,7-7x^->X □ 'J >-2--f ;us> 


1 and 7 -phenanthroline -2- yl group , 


1 ,7-7it>XP 'j>-3--r;i/S, 


1 and 7 -phenanthroline -3- yl group , 


1 ,7-7x^->XP 'j>-4^;uS. 


1 and 7 -phenanthroline -4- yl group , 
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1 ,7-7x^->XP 'J >-5-^r JUS, 
1 ,7-7x^->XP 'J >-6-f 

i j-7xi-i/z.a g>-8--oug, 

1 ,7-7x^->7.P 'J >-9--OUS. 

1 .7- 7x^-^7.n 'J , 

1 .8- 7x^->7.P U >-2--f , 
l,8-7i-*->XP'J>-3--f;U*, 
1 ,8-7x^->7.P 'J >-4-*f 
l,8--7x±>XP'J>-5--f;US, 

1 .8- 7x±>XP 'J >-7-<;uS, 

i ,8-71-j-:/* p 'j y-i o--r ;u*, 

1 .9- 7x-*->xp g >-2-f;uS. 

1 ,9-7x^->7.P 'J >-3--OUS s 
l,9-7x^->XPU>-4-<;US, 
1 ,9-7x^->XP 'J >-5--OuS, 
1 ,9-7it>XP g >-6-^r ;H£, 
1 ,9-7it>XO'J >-7-<f % 
1 ,9-7it>^P 'J :/-8--f JU*. 

1 .9- 7x^->7. P 'J >- 1 0--f . 
1 , 1 OCx^T. P ' J >-2--f „ 

1.10- 7x^->XP'J>-3-^;US, 

l,10-7x^->^P'J>-4--r;US. l,10-7x^->X 
P'J>-5-'T < /US v 2,9-^x^->7.P'J>-l-<;U 
2,9-?x:f>XP'J>-3--Ol^ 2,9-7x^-> 

x p >j >-4-^r ^* , 2,9-7it>x p g >-5->ou 

2,9-7x-f>XP'J>-6-^;U*, 2,9-7x±> 
X P 'J >-7--Ol/S. 2,9-7x^->X P U >-8-f ;U 

2,9-7if>XP g>-10--OU*. 2,8-7x^- 
>7.Pg>-l-l'^S. 2,8-7x-^->7>Pg>-3--l' 
JUS* 2,8-7x-^>XPg>-4-'f ;U*. 2,8-7x± 
>XPg>-5-^7U*. 2,8-^x^->XPg>-6-'f 
2,8-7x-^>7.Pg>-7-1';U*. 2,8-7x;J- 

>xpg>-9-'T;ua x 2,8-7x^->xpg>-io-'f 
;u*. 2,7-7x^->xpg>-i-f;u* s u-yji-r 
>xpg>-3->ouS, 2,7-^x-f >xpg>-4--r 

2 ) 7-7x^->7.Pg>-5-1';i/S. 2,7-7x1- 
>xpg>-6--f;ug s 2,7-7x^->XPg>-8--l' 

2,7-7x^i/Xpg>-9-'f';u* > i,i-7x-f 
>xpg>-io-ouS. i-7x^-^;u« % 2-?x 
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1 and 7 -phenanthroline -5-yl group , 
1 and 7 -phenanthroline -6-yl group , 
1 and 7 -phenanthroline -8-yl group , 
1 and 7 -phenanthroline -9-yl group , 
1 and 7 -phenanthroline -10-yl group , 
1 and 8 -phenanthroline -2- yl group , 
1 and 8 -phenanthroline -3- yl group , 
1 and 8 -phenanthroline -4- yl group , 
1 and 8 -phenanthroline -5-yl group , 
1 and 8 -phenanthroline -6-yl group , 
1 and 8 -phenanthroline -7-yl group , 
1 and 8 -phenanthroline -9-yl group , 
1 and 8 -phenanthroline -10-yl group , 
1 and 9 -phenanthroline -2- yl group , 
1 and 9 -phenanthroline -3- yl group , 
1 and 9 -phenanthroline -4- yl group , 
1 and 9 -phenanthroline -5-yl group , 
1 and 9 -phenanthroline -6-yl group , 
1 and 9 -phenanthroline -7-yl group , 
1 and 9 -phenanthroline -8-yl group , 
1 and 9 -phenanthroline -10-yl group , 
1 and 10 -phenanthroline -2- yl group , 
1 and 1 0 -phenanthroline -3- yl group , 

1 and 10 -phenanthroline -4- yl group , 1 , 1 0-phenanthroline 
-5-yl group , 2,9-phenanthroline -1- yl group , 
2,9-phenanthroline -3- yl group , 2,9-phenanthroline -4- yl 
group , 2,9-phenanthroline -5-yl group , 2,9-phenanthroline 
-6-yl group , 2,9-phenanthroline -7-yl group , 
2,9-phenanthroline -8-yl group , 2,9-phenanthroline -10-yl 
group , 2,8-phenanthroline -1- yl group , 2, 8 -phenanthroline 
-3- yl group , 2,8-phenanthroline -4- yl group , 
2,8-phenanthroline -5-yl group , 2,8-phenanthroline -6-yl 
group , 2,8-phenanthroline -7-yl group , 2,8-phenanthroline 
-9-yl group , 2,8-phenanthroline -10-yl group , 
2,7-phenanthroIine -1- yl group , 2,7-phenanthroline -3- yl 
group , 2,7-phenanthroline -4- yl group , 2,7-phenanthroline 
-5-yl group , 2,7-phenanthroline -6-yl group , 
2,7-phenanthroline -8-yl group , 2,7-phenanthroline -9-yl 
group , 2,7-phenanthroline -10-yl group , 1- phenazinyl basis, 

2 -phenazinyl basis, 1 -phenothiazinyl basis, 2 
-phenothiazinyl basis,3 -phenothiazinyl basis, 4 
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3-7x/^7v-;Ug, 4-7x/^7v 

-;u£ . io-7xy^7^-^S. i-7x/+-9-v 

-;US. 2-7xy*+fvz:;i,g v 3-7x/^t)-^- 
fr&^-ynS^W-fr&s io-7x/*-y-v^ 
;u*. 2-^-^r-9-i/'j;uS. 4-**-9-^g;ua. 5- 

*4r*l/'J;U», 2-^-9-i?7 % -/'J^». 5-+* 

Ss 3-^x-;uS, 2-/t;h=p-;u-i->OuS, 

2- /^jut°p-ju-3-^;uS,2->^;i,t°p-;u 

t° □— ;u-i--ougs 3-^^;nf a— ;u-2-«ou 
S« 3-y^^tf d— ;u-4--<;ua, 3->^;ut°a— 
;i/-5-f;uS* 2-t-^^^tf p— ;i/-4-Y;uS. 

3- (2-7x^;i/^Pt°;u)t°p— 2-* 
T;u-i-'T>K l j;i/*,4-/5 L ;u-i--f'>K | j;L'S, 

2-^U-3-'T>K'J;Ug.4-^U-3-f >K'J/U 

[0020] 

7'j-;u75/*<tLrii, 7x 
-;u75yS. v7i-;u75/g, £?x— ;u7 

S/S s *7*JU75/*» 7>h7-;U75/S, 

(t-^ju-7x^;u)75yS> v(p«h^^x^;u) 

[0021] 

-»*Cni=felt* Ar' Rtf Ar 2 [*, -ttl^tl 
StaiC. H*tL<l4*111j|fl!)0t* 
fli^ft 6-40 07'J--/UST:-&y, M&S<tLT 
l*»«ft*L<l**«Mia>ft*IS*-» 1-20 (D 

1-20 <Z>7;i/n*->S.B&tL<l4*B&0>0t 
6-30 0)T')-)^^>m. «M,L< 

it^mmoBtmm^HL 1-20 a>7^n^t 

7-30 0)Ti)-)ls7)l*)l&.mW&<Dm 

mm*®. 5-30 coma*. «fttL<i***» 
©ftsms^ft 10-30 (Dmszm&ximm 
Uitmm&OBtmm*® 5~3o aftxas-e 



-phenothiazinyl basis, 10 -phenothiazinyl basis, 1 
-phenoxazinyl basis, 2-phenoxazinyl basis, 3 -phenoxazinyl 
basis, 4 -phenoxazinyl basis, 1 0 -phenoxazinyl you can 
listbasis and 2 -oxazolyl group , 4- oxazolyl group , 
5-oxazolyl group , 2- oxadiazolyl group , 5-oxadiazolyl 
group , 3- furazanyl group , 2- thienyl group , 3- thienyl 
group , 2- methyl pyrrole -1- yl group , 2- methyl pyrrole -3- 
yl group , 2- methyl pyrrole -4- yl group , 2- methyl pyrrole 
-5-yl group , 3- methyl pyrrole -1- yl group , 3- methyl 
pyrrole -2- yl group , 3- methyl pyrrole -4- yl group , 3- 
methyl pyrrole -5-yl group , 2- t-butyl pyrrole -4- yl group , 3- 
(2 -phenyl propyl ) pyrrole -1- yl group , 2- methyl -1- indolyl 
group , 4- methyl -1- indolyl group , 2- methyl -3- indolyl 
group , 4- methyl -3- indolyl group , 2- t-butyl 1- indolyl 
group , 4- t-butyl 1- indolyl group , 2- t-butyl 3- indolyl 
group , 4- t-butyl 3- indolyl group etc. 



[0020] 

As aryl amino group , you can list for example for example . 
phenylamino group , diphenylamino group , biphenyl amino 
group , naphthyl amino group , anthranyl amino group , ? 
phenyl naphthyl amino group , ditolyl amino group , di 
(t-butyl phenyl ) amino group , di (methoxyphenyl ) amino * 
group , di (methoxy amino ) phenyl group etc. 

[0021] 

Ar<sup>l </sup> and Ar<sup>2 </sup> in General Formula 
[1], in respectiveindependence, with aryl group of hydrogen 
atom , substituted or unsubstituted number of carbon atoms r . 
6-40, are arylalkyl basis of the aryl thio group , substituted or 
unsubstituted number of carbon atoms 7-30 of alkyl thio 
group , substituted or unsubstituted number of carbon atoms 
6-30 of aryloxy group , substituted or unsubstituted number 
of carbon atoms 1 -20 of alkoxy group , substituted or 
unsubstituted number of carbon atoms 6-30 of alkyl group , 
substituted or unsubstituted number of carbon atoms 1-20 of 
the substituted or unsubstituted number of carbon atoms 1-20, 
monocycle basis of number of carbon atoms 5-30 of 
unsubstituted , condensed polycyclic basis of substituted or 
unsubstituted number of carbon atoms 10-30 or heterocyclic 
group of substituted or unsubstituted number of carbon atoms 
5-30 as substituent . 

As embodiment of these each bases, you can list those which 
are similarto above-mentioned R<sup>l 
</sup>-R<sup> 1 0</sup>. 

In addition, you can list fluorene yl group , fluoranthene basis 
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[0022] 

±I2-fiSSC2](cfc[->-i > r 1 ~R l0 li,-|6S[i) 



fcf£U R\R\ R 7 RlS R 8 05*> 
1 -oit. 7'J-;U75/*"efc-5 0 



±IB-*aC2]|=felf* Ar 3 '^ Ar 4 'l*. -eti^ 

6~3o o7'j-ju»-e<fey,sift3£tLTi*,« 
m^itmmmfD^.mm^ 1-20 a>7;u* 
^x^aiiituiiSBSKDftjsjB^a 1-20 
©7j^jfvi % iEM&L<f**iiMta>ftXKi 
6~3o o>7y—)\>**r$/* % mtuii* 
■SKDftiRJS^* i~20 ©7;Mr^***, S 
4tt>L<f±$ia®ftXD|(7-fk 6-30 <7)7U- 

7~3o (DTv-KTji,*)^ zm&o&tmm 
=f-%i 5~3o amm&.mmuitmm&ovt 
mm*® io~3oa>«*£at*xi*m*fcL<i* 
5~3o ommmmv&z>o 



ClJlCfclti. R' ~R 10 iEttG>t©j&«$t(f 

m=0~Un=0~l T?fe-5o 

fc*£U m=n=0 T*fc-5i§££B&< 0 

[0023] 

±E-»SC[3]lZfelt4 R 1 ~R 10 li, -flSa£[l] 
ICfclf^R'-R'^^^Trfc^o 



fcfc'U R'-R 8 (D5*»(D'>^<<!:t 1 oft. T'J- 

±E-ttSCC3]lCfe(t* Ar 5 '&tf Ar 6 'l4,-£ 
^■iM.L<l4*111JW>«*jI*ft 8-30 (757 

Lutmm&ofcmfc* 1 ®. 6-40 <»tv-h& 

T;u-b--;u*i:LTI*, t*-;u*. 7U;uS. l- 
?x -ju* % 2-^f-;L.S, 3-^x-JUS. 1,3- 

2,2-v7x- ^t*-;US. 2,2-vh'JVUt*-^ 
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etc as aryl group . 
[0022] 

As for R<sup>l </sup>~R<sup>10</sup> in 
above-mentioned General Formula [2], it is similar to the 
R<sup>l </sup>~R<sup>10</sup> in General Formula [1]. 

However, at least one inside R<sup>l </sup>, R<sup>2 
</sup>, R<sup>7 </sup> and R<sup>8 </sup> is aryl amino 
group . 

Ar<sup>3'</sup> and Ar<sup>4'</sup> in above-mentioned 
General Formula [2], in therespective independence, with aryl 
group of substituted or unsubstituted number of carbon atoms 
6-30, are arylalkyl basisof aryl thio group , substituted or 
unsubstituted number of carbon atoms 7-30 of alkyl thio 
group , substituted or unsubstituted number of carbon atoms 
6-30 of aryloxy group , substituted or unsubstituted number 
of carbon atoms 1-20 of alkoxy group , substituted or 
unsubstituted number of carbon atoms 6-30 of alkyl group , 
substituted or unsubstituted number of carbon atoms 1-20 of 
substituted or unsubstituted number of carbon atoms 1-20, 
monocycle basis of number of carbon atoms 5-30 of 
unsubstituted , condensed polycyclic basis of the substituted 
or unsubstituted number of carbon atoms 10-30 or 
heterocyclic group of substituted or unsubstituted number of 
carbon atoms 5-30 as substituent . 

As embodiment of these each bases, you can list those which 
are similarto R<sup>l </sup>-R<sup>10</sup> in 
above-mentioned General Formula [1]. 

In addition, you can list fluorene yl group , fluoranthene basis 
etc as aryl group . 

It isam=0-l,n=0-l. 

However, case where it is a m=n=0 is excluded. 
[0023] 

As for R<sup>l </sup>-R<sup>10</sup> in 
above-mentioned General Formula [3], it is similar to the 
R<sup>l </sup>-R<sup>10</sup> in General Formula [1]. 

However, at least one among R<sup>l </sup>-R<sup>8 
</sup> is aryl amino group . 

As for Ar<sup>5'</sup> and Ar<sup>6'</sup> in 
above-mentioned General Formula [3], on onehand with 
alkenyl group of substituted or unsubstituted number of 
carbon atoms 8-30, other is aryl group of hydrogen atom or 
substituted or unsubstituted number of carbon atoms 6-40. 

As alkenyl group , you can list vinyl group , allyl group , 1- 
butenyl group , 2- butenyl group , 3- butenyl group , 1 ,3- 
butane dienyl group , 1 - methyl vinyl group , styryl group , 
2,2- biphenyl vinyl group , 2,2- ditolyl vinyl group , 1,2- 
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v^l<7M;i/g, 2-/*jU7'JJU*, l-:7x:=JU 
7'J;US. 2-"7xn;U7'J;USs 3-7xrjU7M;U 
3,3-5/7x-JU7 

l-7x-;U-l-7x-;US. 3-7x~ 

p=0~kq=0~l "Cfci> 0 
[0024] 

±!B-IS5e[lK3]lzfclti.#*0fim*iL 
;uS. a&*>L<li«ta&75/». -ho*, v 
tUI;tSia&a>7>iU>r-,iU*. M&tlXI** 

©7jp+vi, a&tuiina&OT^ mm 
M^t»u<i*«ia^(D7 : 7^^s. a 

&fcL<l**tS&<D7U-;U;J-*v£. fim^L 
<i*aia&0>7;u=i*v;*j;utf-;uS. 

[0025] 

WTIC, *5§0^(D-^[l]~C3)T'jF^^<b 



Kb 15] 
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ditolyl vinyl group , 1- methyl allyl group , 1- dimethyl allyl 
group , 2- methyl ally! group , 1- phenyl allyl group , 2- 
phenyl allyl group , 3- phenyl allyl group , 3,3- biphenyl allyl 
group , 1,2- dimethyl allyl group , 1- phenyl -1- butenyl 
group , 3- phenyl -1- butenyl group etc. 

As aryl group , you can list fluorene yl group , fluoranthene 
basis etc. 

It is ap=0~l, q=0~l. 
[0024] 

Above-mentioned General'Formula [1] - you can list halogen 
atom , hydroxyl group , substituted or unsubstituted amino 
group , nitro group , cyano group , substituted or 
unsubstituted alkyl group , substituted or unsubstituted 
alkenyl group , substituted or unsubstituted cycloalkyl group , 
substituted or unsubstituted alkoxy group , substituted or 
unsubstituted aromatic hydrocarbon group , substituted or 
unsubstituted heteroaromatic group , substituted or 
unsubstituted aralkyl group , substituted or unsubstituted 
aryloxy group , substituted or unsubstituted alkoxy carbonyl? 
group , carboxyl group , etc as exampleas substituent of each 
basis in [3]. ; 

[0025] 

Below, General Formula of this invention [1] - representative 
example of compound which isshown with [3] is illustrated, 
but this invention is not something whichis limited in this 
representative example . 

Furthermore, in Formula, Me is methyl group . 

[Chemical Formula 15] 
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[0026] [0026] 

J 6] [Chemical Formula 16] 
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[0027] 
Ut 17] 






[0027] 

[Chemical Formula 17] 
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[0029] [0029] 
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el m=f- it. -w^mmizn 
m^mLxti^m. el m=?-\zte^x. mm 



ii3feiA<±is-«5ieci]~C3](D^-r^-c* 



^bic^^AUi5-iS5e[i]~[3]<7)^-rti 

-Slr-fcy. t°— ^ifcfitf 460nm WT<D$6ft£ 



[0030] 



[0031] 

l3lX'*Z*iZ>l\-ftifr<D®m7^b : 7-b>it£; 

l~100mol%^:t£*VTl^C<h#$?£l. 
<. l<W8mol%£***lTl*<5££?>l~»*L 

*&l=fti*Wl=l*» *J6W«)%* EL 
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As for organic EL device of this invention , forming organic 
compound thin film of multiple layers whichincludes light 
emitting layer or light emitting layer between pair of 
electrodes , at least one layer of the said organic compound 
thin film above-mentioned General Formula [1] - is layer 
which contains the novel anthracene compound which is 
shown with any of [3] in organic EL device whichbecomes. 

When light emitting layer above-mentioned General Formula 
[1] - contains novel anthracene compound whichis shown 
with any of [3], it is desirable. 

In addition, when light emitting layer above-mentioned 
General Formula [ 1 ] - is thelayer which contains dopant of 
novel anthracene compound and fluorescence which 
areshown with any of [3], it is desirable. 

Furthermore, when light emitting layer above-mentioned 
General Formula [ 1 ] - at thelayer which contains novel 
anthracene compound which is shown with any of the[3], 
peak wavelength does light emitting of 460 nm or less , it is 
desirable. 

[0030] 

dopant of aforementioned fluorescence , when it is a amine 
type compound , because the light emission efficiency 
improves, is desirable. 

In addition, as for organic EL device of this invention , when 
it possesses the electron-injecting layer of positive hole 
blocking property , it can shut in positive hole and electron 
effectivelyinside light emitting layer , because light emission 
efficiency improves, it is desirable. 

[0031] 

Above-mentioned General Formula [ 1 ] - novel anthracene - 
compound of any which is shownwith [3], 1-100 mol % is 
contained in aforementioned organic compound thin film ,it is 
desirable , when 10-98 mol % it is contained,furthermore it 
is desirable. 

Furthermore concretely, as for organic EL device of this 
invention , it is a element which formed organic compound 
thin film of single layer or multilayer between anode and 
cathode . 

In case of single layer type , light emitting layer is provided 
between anode and the cathode . 

light emitting layer contains light-emitting material , in order 
to transport electron whichwas filled from positive hole , or 
cathode which were filled from the anode in addition to that 
to light-emitting material , is possible to contain the positive 
hole-injecting material or electron injection material . 

But, as for light-emitting material , forms uniform thin film 
quite with high fluorescence quantum efficiency , high 
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(n&/ft%ll/«?£AII/l8 
«)» (M/jE7L£AJI/ft£JI/B?3Aj|/lt 
ft)© ***lST»«Ji Lfc*©*<fcS. 



[0032] 

*#Jilctt % awcfcisr. 

»»©**&». K-tf>?*m» EnaA*r 



*tt EL m=Ht. *JMIJSI=«C«=J:y % * 

]E?iaA*t#nf»«* aA*r»*i»i***) 

*#Sll*©fl±, #fi*>afe©*3te£*a^4: 

*ieft-«ja±©*«jfcic«fcy»ifc*ihT*j: 

I*. 

*©»lcli, Efl.aAlO**» tt^lA^biEfl, 
SaA-r«**3E?LaA«» IE?U±AJf frblE 



MSA***. 



[0033] 

>hb>. tfb>, xh^-tr^s *y-t 
^p^Ub^ ^cyy>. 7$p^'J/>, 
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positive hole transport function power and electron transport 
capacity , is desirable. 

organic EL device of multilayer type , (anode /positive 
hole-injecting layer /light emitting layer /cathode ), (anode 
/light emitting layer /electron-injecting layer /cathode ), are 
some which are laminated with the multilayer constitution of 
(anode /positive hole-injecting layer /light emitting layer 
/electron-injecting layer /cathode ). 

[0032] 

Is possible also light-emitting material , dopant , positive 
hole-injecting material of further public knowledge and fact 
that the electron injection material is used to light emitting 
layer General Formula of according to need , this invention 
[1] - in addition to compound of any of [3]. 

organic EL device prevents decrease of brightness and 
lifetime with the quenching by making multilayer structure , it 
is possible . 

If there is a necessity, you can use combining light-emitting 
material , other dopant , positive hole-injecting material and 
electron injection material . 

In addition, it can also obtain light emitting of improvement, 
red color and white of light emitting brightness and light 
emission efficiency with other dopant . 

In addition, positive hole-injecting layer , light emitting layer , 
electron-injecting layer may be formed by layer configuration 
of respective two layers or more . 

At that case, in case of positive hole-injecting layer , layer 
which fills positive hole from electrode positive hole is 
received from positive hole-injecting layer , positive 
hole-injecting layer and layerwhich transports positive hole to 
light emitting layer is called positive hole transport layer . 

In same way, in case of electron-injecting layer , layer which 
fills electron from electrode electron is received from 
electron-injecting layer , electron-injecting layer and 
layerwhich transports electron to light emitting layer is called 
electron transporting layer . 

These each layers are used being selected by energy level , 
heat resistance , organic compound thin film of material or 
adhesion or other each factor of metallic electrode . 

[0033] 

You can list anthracene , naphthalene , phenanthrene , 
pyrene , tetracene , coronene , chrysene , fluorescein , 
perylene , phthaloperylene , naphthaloperylene , perinone , 
phthaloperinone , naphthaloperinone , biphenyl butadiene , 
tetra phenyl butadiene , coumarin , oxadiazole , aldazine , bis 
benzoxazoline , bisstyryl , pyrazine , cyclopentadiene , 
quinoline metal complex , aminoquinoline metal complex , 
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vx ex^>7*+r7u>, 

y^>. ypv7"> % >T5$V-;U*L/-Mb*- 
[0034] 



7->§§2©ft. jK;U7-f»J>B»#. ***7- 
;k **W7 % J-j\,s MJ77-;k -f 5^7- 

e^7p>, -fh^tKp-r^v-^, 

7-;k t*^v77-;k tK^ % -/>* 7*>jut 
K^/X #U7U— iU7JU*>. T^U'O. 3f 
^>vv>MhU^x-;U7S> s X?- 
U;U75>Sh'J^x-;U7£>. v75>^h'J^ 
x^U75>H£, *tl&©»»(*. a^utf 

[0035] 

*fSW0)*l« EL *^ lCj3lxrffifflT?#*jEa 
li> *»»=«75>»»(*tiL<l474rp5/7 

^#&H$7S>I£S<*i:LTI*. «itli % h'J 
7x-;U75>, MJHJJU75>, MJJUv^x- 
;U7£>, N,N' -V7i- ;U-N,N f -(3-WU7x 

- ;U )-l,l ' - tf 7 x - ;u -4,4 ' - v 7 5 > * 
N,N,N' ,N r -(4->f;i/7i- ;U)-1,1 ' -?x — )\, 
-4,4' -v7c>, N,N,N ' ,N' -(4-^fjl/7i- 
;i/)-l,r -lf7i— jU-4 f 4' -V7S>. N,N' -V^x 

- ;U-N,N 7 -yf7fil/-l,l ' -e7i-jM,4' -v 
7£>, N,N' -(>^;U7x~ JU)-N,N' -(4-n-^^ 1 
;^i-;i,)-7it >hU>-9,10-v75>, N,N- 

ex(4-v-4-h'j;u7sy7x-^)-4-^x-;u-v 

<7P^*-tr>^ tL<ttCtlb(D^#^H^7 



benzo quinoline metal complex , imine , biphenyl ethylene , 
vinyl anthracene , diamino carbazole , pyran , thiopyran , 
polymethine , merocyanine , imidazole chelating oxynoid 
compound , quinacridone , rubrene , stilbene derivative and 
fluorescent pigment etc, General Formula [1] - with 
compound of any of [3] as light-emitting material or host 
material which canbe used for organic compound thin film , 
but it is not something which is limited inthese. 



[0034] 

As positive hole-injecting material , it possesses positive hole 
injection effect which is superior with the capacity which 
transports positive hole , positive hole injection effect from 
anode ,vis-a-vis light emitting layer or light-emitting material 
it prevents electron-injecting layer of exciton which is formed 
with light emitting layer or movement to electron injection 
material , compound where at same time thin film forming 
ability power is superior is desirable. 

Concretely, phthalocyanine derivative , naphthalocyanine 
derivative , porphyrin derivative , oxazole , oxadiazole , . u 
triazole , imidazole , imidazolone , imidazole thione , e 
pyrazoline , pyrazolone , tetrahydro imidazole , oxazole , \ 
oxadiazole , hydrazone , acyl hydrazone , poly aryl alkane ,' v 
stilbene , butadiene , benzidine type triphenyl amine , styryl- 
amine type triphenyl amine , diamine type triphenyl amine etc 
and, you can listthose derivative , and poly vinyl carbazole , 
polysilane , conductive polymer or other polymeric material , 
but it is not something which is limited inthese. 



[0035] 

In positive hole-injecting material which can be used in 
organic EL device of this invention , furthermore effective 
positive hole- injecting material is aromatic tertiary amine 
derivative or phthalocyanine derivative . 

As aromatic tertiary amine derivative , for example triphenyl 
amine , tritolyl amine , tolyl diphenylamine , N,N&apos; 
-biphenyl -N,N&apos; - (3 -methylphenyl ) - 1 and 1 &apos; 
-biphenyl -4,4&apos; -diamine , N,N,N&apos; ,N&apos; - (4 
-methylphenyl ) - 1 and 1 &apos; -phenyl -4,4&apos; 
-diamine , N,N,N&apos; ,N&apos; - (4 -methylphenyl ) - 
land 1 &apos; -biphenyl -4,4&apos; -diamine , N,N&apos; 
-biphenyl -N,N&apos; -dinaphthyl -l,l&apos; -biphenyl 
-4,4&apos; -diamine , N,N&apos; - (methylphenyl ) 
-N,N&apos; - (4 -n- butyl phenyl ) -phenanthrene 
-9,10-diamine , N,N- bis (4 -di- 4- tolyl amino phenyl ) - 4 
-phenyl -cyclohexane etc, or it is a oligomer or a polymer 
which possess these aromatic tertiary amine skeleton , but it is 
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[0036] 

*i-e**Lfcafi*a>jE?LaAJi^«)iMi 



AW*4lc«^^tt^R^^ip^-^z<tlcJ:y 
««faAtt*lRl±*1i:*Cttitf#So 



[0037] 

EL ff^lCfclvC, $£fC#|j|tft 

>xzji9iHiit-efe«. 

#JI$gftlb£%<tLTIi, Willi. 8-tKn+v 

— K)3E», tfx(8-tKn*$/*/y-j— h)fi. e 
Kp+v^yij^-- h)z;u^-^A. Mjx(2->?- 
x(8-tKP^>+yu±- h)#'j^A.t:x(io-t 

(l0-tKP4rV^y[h]^r/'J^— h)Sf(h I=X 
(2-^U-8-*yj-J— h^pp^wa, ex(2- 
>T^'8-+yU^-h)(o-^bl/7-h)*T'J^A. 

ex(2-y^;u-8-+yj^-h)(i^7h^-h)7 
ex(2-^5 L ;u-8-+/'j^- h)(2-± 

[0038] 
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not something which islimited in these. 

As phthalocyanine (Pc ) derivative , it is a for example 
H<sub>2 </sub>Pc, Cu Pc, Co Pc, Ni Pc, Zn Pc, Pd Pc, Fe 
Pc, Mn Pc, C1A1 Pc, CIGaP c, CllnP c, CISn Pc, CKsub>2 
</sub>SiPc, (HO ) Al Pc, (HO ) GaP c, VOPc, TiOPc, 
MoOPc, GaP c-O-GaP cor other phthalocyanine derivative 
and a naphthalocyanine derivative ,but it is not something 
which is limited in these. 

[0036] 

As electron injection material , it possesses electron injection 
effect which is superior with capacity which transports 
electron , vis-a-vis electron injection effect , light emitting 
layer or light-emitting material from the cathode it prevents 
movement to positive hole-injecting layer of exciton which 
isformed with light emitting layer , compound where at same 
time thin film forming ability power issuperior is desirable. 

Concretely, fluorenone , anthraquino di methane , 
diphenoquinone , thiopyran dioxide , oxazole , oxadiazole , 
triazole , imidazole , perylene tetracarboxylic acid , 
fluorenylidene methane , anthraquino di methane , anthrone 
etc you can list those derivative , but it is notsomething which 
is limited in these. 

In addition, also to improve it is possible charge injection 
property electron reception substance , byadding electron 
donating substance to electron injection material in positive 
hole-injecting material . 

[0037] 

In organic EL device of this invention , furthermore effective 
electron injection material is metal complex compound or the 
nitrogen-containing five-membered ring derivative . 

As metal complex compound , for example 8- 
[hidorokishikinorinaatorichiumu ], you can list bis (8 - 
[hidorokishikinorinaato ] ) zinc , bis (8 - 
[hidorokishikinorinaato ] ) copper , bis (8 - 
[hidorokishikinorinaato ] ) manganese , tris (8 - 
[hidorokishikinorinaato ] ) aluminum , tris (2 -methyl -8- 
[hidorokishikinorinaato ] ) aluminum , tris (8 - 
[hidorokishikinorinaato ] ) gallium , bis (10 -hydroxy benzo 
[h ] [kinorinaato ] ) beryllium , bis (10 -hydroxy benzo [h ] 
[kinorinaato ] ) zinc , bis (2 -methyl -8- [kinorinaato ] ) chloro 
gallium , bis (2 -methyl -8- [kinorinaato ] ) (o-cresolate ) 
gallium , bis (2 -methyl -8- [kinorinaato ] ) (1 -naphtholate ) 
aluminum , bis (2 -methyl -8- [kinorinaato ] ) (2 
-naphtholate ) gallium etc, but it is not something which 
islimited in these. 

[0038] 
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S(*ttl3l*.2,5-hf^(l-"7i-;U)-U,4-5j-** 
— v^fJU POPOP. 2,5-t^(l-7i- 
Jl )-l,3,4- 7 1/ - ;U , 2,5- tf X (1- 7 x - 
)iy 1,3 ,4-/J-*+r V7l/-;U, 2-(4' -tert-^U? 
x~;U)-5-( 4"-tf7xxjU) l,3,4-^-+-9-v77- 
2,5-eX(l-^7^;U)-l,3,4-^^v7l/- 

i,4-t*x[2-( 5-7x-;u^^v7yu;u) ] 

'OifX l,4-eX[2-(5-7x-;U7|-^rtl-v77 , J 
;U) ^-tert-^jU^O-tf^]. 2-(4' -tert-3^U? 
x-;U)-5-( 4"-t7x-;U) -l,3,4-f7v7y- 

l,4-eX[2-( 5-7i-Jlf7v7 v /U^) ]^>*tf 
2-(4' -tert-^T;U7x- ;U)-5-( 4"-tf?x- 
;U) -1,3,4- h 'J 7^-^, 2,5-eX(l-t7f 
;U)-l,3,4-h , J7V r -;U v 1,4-tf X[2-( 5-37x-;Ub 

[0039] 

»K*U:. -iS5eClM3](D^tl(7)ftelC, #§ 

*3gmii::<fcy mbtitz^m, el © % a 

[0040] 

el m*<D^miz&mz*iz>mm&ttwt 
auxfcy. mm. 7;us-^a. a^v^a. 

«sNESA aHfil=«ffl4*l*IWtXX. Hft-f 
BEffilCffiffl$*i**att«lKtLri*.4eV cfc 

*v^a. A, IS, fa. ^-^7 A. ^ 
MJ^A, y^A. ;ux-^A, 7;u 



In addition, for example oxazole , thiazole , oxadiazole , 
thiadiazole or triazole derivative are desirable as 
nitrogen-containing fivemember derivative . 

Concretely, 2 and 5 -bis (1 -phenyl ) - 1, 3 and 4 -oxazole , 
dimethyl POPOP, 2,5-bis (1 -phenyl ) - 1, 3 and 4-thiazole , 
2,5-bis (1 -phenyl ) - 1 , 3 and 4 -oxadiazole , 2- (4 &apos; -t- 
butyl phenyl ) - 5 - ( 4 &apos;&apos; -biphenyl ) 1, 3 and 4 
-oxadiazole , 2,5-bis (1 -naphthyl ) - 1, 3and 4 -oxadiazole , 
1,4- bis [2 - ( 5 -phenyl oxadiazolyl ) ] benzene , 1,4- bis [2 - 
(5 -phenyl oxadiazolyl ) - 4 -t- butyl benzene ], 2 - (4 &apos; 
-t- butyl phenyl ) - 5 - ( 4 &apos;&apos; -biphenyl ) - 1, 3 and 
4 -thiadiazole , 2,5-bis (1 -naphthyl ) -1, 3 and 4 -thiadiazole , 
1,4- bis [2 - ( 5 -phenyl thiadiazolyl ) ] benzene , 2- (4 &apos; 
-t- butyl phenyl ) - 5 - ( 4 &apos;&apos; -biphenyl ) - 1, 3 and 
4 -triazole , 2,5-bis (1 -naphthyl ) - 1 ,3 and 4 -triazole , 1,4- 
bis you can list [2 - ( 5 -phenyl triazolyl ) ] benzene etc, but It 
is not something which is limited in these. 



[0039] ; 

Regarding organic EL device of this invention , in organic 
compound thin film , General Formula [1] - toother than 
compound of [3], at least 1 kind of light-emitting material , - 
dopant , positive hole-injecting material and electron injection 
material to same layer may be contained. 

In addition, also it is possible for improving stability for, the 
temperature , humidity , atmosphere etc of organic EL device 
which is acquired with this invention , to provide protective ^ 
layer in surface of element , to protect element entirety with v 
the silicon oil , resin etc. 

[0040] 

Those which have work function which is larger than 4 eV as 
electrically conductive material which is used for anode of 
organic EL device , are suitable, carbon , aluminum , 
vanadium , iron , cobalt , nickel , tungsten , silver , gold , 
platinum , palladium etcand tin oxide , indium oxide or other 
metal oxide , which is used for those alloy , 1TO substrate , 
NESgroup A sheet furthermore polythiophene and 
polypyrrole or other organic electrically conductive resin can 
use. 

Those which have smaller work function than 4 eV as 
electrically conductive substance which is usedfor cathode , 
are suitable, magnesium , calcium , tin , lead , titanium , 
yttrium , lithium , ruthenium , manganese , aluminum etc and 
those alloy can use,but it is not something which is limited in 
these. 
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As alloy , magnesium /silver , magnesium /indium , lithium 
/aluminum etc it is listed as representative example , but it is 
notsomething which is limited in these. 

ratio of alloy is controlled by temperature , atmosphere , 
degree of vacuum etc of vapor deposition source , isselected 
to appropriate ratio . 

anode and cathode , if there is a necessity, may be formed by 
layer configuration of the two layers or more . 

[0041] 

With organic EL device , in order light emitting to do 
efficiently, it designatesaspect of at least one as satisfactory 
transparent in light emitting wavelength region of element , it 
isdesirable . 

In addition, also substrate is transparent , it is desirable . 

Using above-mentioned electrically conductive material , in 
order for predetermined translucent to guaranteewith vapor 
deposition and sputtering or other method , it sets transparent 
electrode . 

electrode of light-emitting surface designates optical 
transmittance as 10% or more , it isdesirable . 

If it is something where substrate has mechanical , thermal 
strength , possesses transparency ,it is not something which is 
limited. There is a glass substrate and a transparent resin 
film . 

As transparent resin film , you can list polyethylene , 
ethylene-vinyl acetate copolymer , ethylene -vinyl alcohol 
copolymer , polypropylene , polystyrene , poly methyl 
methacrylate , polyvinyl chloride , poly vinyl alcohol , 
polyvinyl butyral , nylon , poly ether ether ketone , 
polysulfone , polyether sulfone , tetrafluoroethylene 
-perfluoroalkyl vinyl ether copolymer , poly vinyl fluoride , 
tetrafluoroethylene -ethylene copolymer , tetrafluoroethylene 
-hexafluoropropylene copolymer , poly 
chlorotrifluoroethylene , poly vinyl idene fluoride , polyester , 
polycarbonate , polyurethane , polyimide , polyetherimide , 
polyimide , polypropylene etc. 



[0042] 

Formation of each layer of organic EL device of this 
invention can apply any method of vacuum vapor deposition , 
sputtering , plasma , ion plating or other dry type 
film-forming property and spin coating , dipping , flow 
coating or other wet type film-forming property . 
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**HUPLrt,*»«t»*»flE4<»6tL«i:L^. 

ii^CDEHI* 5nm frb 10// m ©KHtfilLT 
l^tf* lOnm frb 0.2 tim ©ISIlfljJtebl::*?* 

[0043] 

«tttt^a§^ i JT^x> v 7tx o 'jt°p-;ni© 

[0044] 

v m±ffl <fc3lc % *ffl| EL X?©#NMb£feaiK 

**w©w« el am*. e»itxue©^ 

xiiW-»S*©*j|. WfllMl*!::*] 

[0045] 
MIM] 

KIT. **W*«l*«!lfti;*JI6fflllc*-il\T* 



film thickness is not something which especially is limited. It 
is necessary to set to appropriate film thickness . 

When film thickness is too thick, in order to obtain fixed light 
output thelarge applied voltage becomes necessary and 
efficiency becomes bad. 

When film thickness is too thin, pinhole etc occurring, 
imparting doing electric field , satisfactory light emitting 
brightness is not acquired. 

As for conventional film thickness range of 10;mu m is 
suitable from 5 nm , butrange of 0.2;mu m furthermore is 
desirable from 10 nm . 

[0043] 

In case of wet type film- forming property , material which 
forms each layer, in ethanol , chloroform , tetrahydrofuran , 
dioxane or other appropriate solvent melting or dispersing, or 
it forms thin film , but solvent is good whichever. 

In addition, regarding whichever organic thin film layer , 
because of pinhole prevention or other of film forming 
behavior improvement and membrane it is possible to use 
appropriate resin and additive . 

As possible resin of use, polystyrene , polycarbonate , 
polyarylate , polyester , poly amide , polyurethane , r ." 

polysulfone , polymethylmethacrylate , poly methyl aery late ; 
cellulose or other insulating property resin and those 
copolymer , poly N- vinyl carbazole , polysilane or other 
photoconductivity resin , polythiophene , polypyrrole or other 
electrically conductive resin can be listed. \ - 

>, 

In addition, antioxidant , ultraviolet absorber , plasticizer etc 
can be listed as additive . 

[0044] 

Like above, with low voltage , light emitting brightness and 
light emission efficiency are high byusing novel anthracene 
compound of this invention for organic compound thin film of 
organic i£L device , are superiorin heat resistance , can 
acquire organic EL device where lifetime is long. 

It can utilize organic EL device of this invention , in backlight 
or meter or other light source , display panel , label lamp etc 
of flat panel display or other flat surface light emitter , copier , 
printer , liquid crystal display of wall-hung television . 



[0045] 

[Working Example(s)] 

Below, this invention furthermore is explained in detail on 
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(l)2-(i?7i->U75y)7>h i 7+/>a)^/$ Ar 
HIIT. 2-^D07>h7 + /> 
(6.0g ( 25mmol) , v7HJI/7S> (5.0g, 
30mmol,1.2eq), h'JX(i?'<>e?'Jf r >7-teh>) 
V/^^^A(0)(0.57g, 0.62mmol, 5%Pd),-^h 
•J-t7At-^h+'>K(3.4g, 35nunol, 1.4eq) £&i7K 
hJUX>(100ml) KlgjgU 2-VV^P^vVU 
/t^X7-r/t*7x-;i,(0.42g, 1.2mmol,leq to Pd) 
£ Jm*.T, 10 B#F B 1iI3SLT-$!&MU-c„ 

J5l£S£^£7K(30ml)T£S£-fe!\ Pd 



(7,7g,ilXIfi 82%)£#fc 0 

ClCDtroi*, 'H-NMR lC«fey 2-(v7x-;U75 

'H-NM^CDClj, TMS)<5 7.1-7.5 (11H, m), 
7.7-7.8 (3H, m), 8.1 l(lH,d,J=9Hz), 8.2-8.3(2H, 
m). 

[0046] 

(2)2- i> 7 x .=. ;U 7 5 / -9, 1 0- If X (4- 1£ 7 1 = 'J 
;U)-9,10-vtKP+v-9,10-vtKP7>hv-fe> 

At IIlT.4-7Ptt'7i-il^ 

(5,4g,23mmol,3eq) £$S7k hJUX>(40ml)+^7K 

7 L h7th*P77>(THF)(40ml) 

frU K7«<7-fX/**/— ,/UJBT?-30 deg C left 

(1.52mol/l,16ml,24mmol,1.06eq) £ }JD X * -20 
deg C~0 deg C 1? 1 tifffimWUzo 

2-(v^x-;i,7£y) y^V^J 
>(2.9g,7.7nunol)£in*.. -20 deg CV 1 B#|HK ^ 
ST* 3 B*|H!«#U -«fctt«Lfc. 

(30ml)Tfft*, St»vy**>^ A-CftJt, $ ft* 



>+50% V^PP^X v2PP>$>. V^P 
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basis of synthesis example and Working Example . 
synthesis example 1 (Synthesis of compound (1) ) 

(1) 2 - Under synthetic Aratmosphere of (diphenylamino ) 
anthraquinone , 2 -chloro anthraquinone (6.0 g,25mmol ), the 
diphenylamine (5.0 g, 30 mm ol,1.2eq ), tris (dibenzylidene 
acetone ) di palladium (0) (0.57 g, 0.62mmol , 5%Pd ), 
suspension it did sodium t-butoxide (3.4 g, 35mmol , 1 .4eq )in 
anhydrous toluene (100 ml ), 10 hours reflux doing 2 
-dicyclohexyl phosphino biphenyl including (0.42 g, 
1.2mmol ,leq to Pd ), overnight it left. 

inactivation doing reaction mixture with water (30 ml ), 
filtering, you excluded Pd black. 

fraction collection it did organic layer from filtrate , dried 
with magnesium sulfate , the solvent removal did and 
acquired brown solid . 

Washing this with methanol (ca.80ml ), it acquired brown 
solid (7 and 7 g,yield 82% ). 

This, 2 - it is a (diphenylamino ) anthraquinone with <sup> 
K/sup>H-nmr , you verified . 

<sup>K/sup>H-nmr (CD Cl<sub>3</sub>, TMS );de 7.1 - 
7.5(11 H,m), 7.7-7.8(3 H,m), 8.11 (1 H,d,J-9Hz), 8.2- 
8.3 (2 H, m ). 

[0046] 

(2) 2 -diphenylamino -9,10-bis (4 -biphenylyl ) - 9 and 10 
-dihydroxy -9,10-dihydro anthracene synthesis 

Under Aratmosphere , 4 -bromo biphenyl anhydrous toluene 
(40 ml ) +anhydrous tetrahydrofuran it melted (5 and 4 
g,23mmol ,3eq ) in the mixed solvent of (THF ) (40 ml ), with 
dry ice /methanol bath - cooled in 30 deg C. 

In this - 1 hour it agitated with 20 deg C~0 deg C including n- 
butyl lithium /hexane solution (1,52 
mol/l,16mI,24mmol ,1.06eq ). 

In reaction mixture - with 20 deg C 3 hours it agitated with 1 
hour , room temperature 2 -including (diphenylamino ) 
anthraquinone (2.9 g,7.7mmol ), overnight left. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution (50 ml ), you washed organic layer 
with fraction collection , saturated saline (30 ml ), dried with 
magnesium sulfate , solvent removal did and acquired 
thebrown oil . 

Refining this with column chromatography (silica gel /hexane 
+50% dichloromethane , dichloromethane , dichloromethane 
+3%methanol , dichloromethane +5%methanol ), it acquired 
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J|X$44%)£*#fc 0 

Z(DiO)lt, 'H-NMR ICj:y 2-v?x-;|/7£/ 
-9,10-t=X(4-tf?x-«J ;U)-9,10-vtKP*v 

/r 0 

!H-NMR(CDCl3, TMS) (5 2,74 (1H, s),2,78(1H, 
s),6.8-7.7(33H,m),7.8-7.9(2H,m). 

[0047] 

(3)2-v7x-;L/75y-9,10-eX(4-v7x-'j;U) 
*T>h7*>(lb£^(l))<7)£j£ 

Ar UISmT,2-v7x-;U75y-9,10-eX(4-e 

7x-g;u)-9^o-vtKP+v-9,io-vtKPT> 

h ^ -tz > (2.3g, 4.3mmol) . <fc 9 it ± 'J ^ A 
(1.7g,10mmol,3eq) , ^X^>^h'J^A 1 7K 
3ffi^(0.5g,4.7mmol,0.5eq to KI)£g^(20mI)IC 
^^L,2Nfra^Lfeo 

J£l£S£t)£*(30ml)^l*U @{*£5Slk 

dti*. ;*Hh;ux>(30mi)lceSSL, StJfrtt, 

**/-M30ml)T?frJRLT5SILJtfeHi* 

(l,9g,JR* 86%)£t#fc 0 

'H-NMRCCDCis, TMS) 5 7.0-7.8(35H, m),all-H 

* 6 IC % # 6 *L fc H ft (1.9g) £ 360 deg 
C/10- 6 Torr-e 1 I$|B|#*fB«-r*CtlCj:y»« 
ftHft(L5g)**fc 0 

c©t,©i4. FDMsp-f— ;uKfVv— ^>a>"7 
x»ff)iccby a w<b£tt(i)T?**c:£*«BL 

*fc, x*ju*-**?? Eg. -f a-MbTKx 

■WU lp. «Tttfn* Ea &tfctf^*fi»££ Tg 

FDMS,calcd for C 5 oH 3 5=649, found m/z=649(M 
MOO) 

E A max,433,381,336nm(PhMe) 
Fmax,486nm(PhMe, A ex=433nm) 
Eg=2.72eV 

Ip=5.30eV(100nW,38Y/eV) 
Ea=2.72eV 



light green amorphous solid (2 and 3 g,yield 44% ). 

This, 2 -diphenylamino -9,10-bis (4 -biphenylyl ) - 9 and 10 
-dihydroxy -9,10-dihydro anthracene is with <sup> 
l</sup>H-nmr , you verified, 

<sup>K/sup>H-nmr (CD CKsub>3</sub>, TMS );de 2 and 
74 (1 H, s ), 2 and 78 (1 H, s ), 6.8 - 7.7 (33 H,m ), 7.8 - 7.9 (2 
H,m). 

[0047] 

(3) 2 -diphenylamino -9,10-bis synthesis of (4 -di phenylyl ) 
anthracene (compound (1)) 

Under Aratmosphere , 2 -diphenylamino -9, 1 0-bis (4 
-biphenylyl ) - 9 and 10 -dihydroxy -9,10-dihydro anthracene 
(2.3 g, 4.3mmol ), potassium iodide (1.7 g,10mmol ,3eq ), 
itmelted phosphinic acid sodium monohydrate (0.5 g,4.7mm 
ol,0.5eq to KI ) in acetic acid (20 ml ), 2 hours reflux did. 

It diluted reaction mixture with water (30 ml ), filtered solid-, 
washedwith water and and methanol acquired yellow solid.. \. 

Kake * it did this, in boiling toluene (30 ml ), after cooling; — 
diluted with the methanol (30 ml ) and filtered and acquired; ' 
yellow solid (1 and 9 g,yield 86% ). 

<sup> K/sup>H-nmr measured value of solid which it 
acquires seemed like below. 

<sup>K/sup>H-nmr (CD Cl<sub>3</sub>, TMS );de 7.0 - 
7.8 (35 H, m ), all-H 

Furthermore, pale yellow solid (1 .5 g ) was acquired solid 
(1.9 g ) which is acquiredby 1 hour sublimation purification 
doing with 360 deg C/10<sup>-6</sup>Torr . 

This, it is a target compound (1) with FDMS (field desorption 
mass analysis), you verified . 

In addition, measurement result of energy gap Eg, ionization 
potential Ip, electron affinity Ea and glass transition 
temperature Tg is shown below. 

FDMS ,calcd for C<sub>50</sub>H<sub>35</sub>=649, 
foundm /z=649 (M<sup> +</sup> ,100 ) 

;la max,433,381,336nm (PhMe ) 

Fmax,486nm (PhMe,;la ex=433nm ) 

Eg=2.72eV 

Ip=5.30eV (100 nW,38Y/eV ) 
Ea=2.72eV 
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£f*fl2(4b£»(21)a>£fifc) 
(l)2-v7x-;UTSy-9,10-eX(4-(2,2-v^xz: 

;ue~;u) ^x-;u)-9,io-vtKn^v-9,io-vt 

KPT>h7-b>(D^fiE ArSffl ftT, 4-(2,2-v7 

x - tf - ;u ) ? □ =e >< > -tf > 

(8 . 7g,26mmol,2 .6eq) £ &S 7K h ; U X > (45ml)+ ft! 
7K THF(45ml) 0;S^ig^lC^^L. K5*f7-f 
X/y^y-jU;§-e-30 deg C ic^aLfco 

(1.5611101/1,191111,3011111101,1.16(0 £AD*_.-20 deg 

c~o deg c v i mmmnuzo 

>(3.8g,10mmol) £JjQ*_,-20 deg C V 1 ftffl* 



Itft^XttHi* (5,6g,JR* 63%)*»fc 0 

Z(Dt>0l*. 'H-NMR [Ccfcy 2-v^x-;UTS/ 
-9,10-eX(4-(2,2-v7x~ ;ue~;U) 

;U)-9,i0-vtKP^v-9,l0-vtKP7>h : 7-tr> 

'H-NMRCCDCls, TMS)5 2.62(1H, s), 2.65(1H, 
s), 6.59(4H, s),6.67(4H, s),6.83(2H, 
s),6.9-7.4(35H, m),7.5-7.7(2H, m). 

[0049] 

(2)2-v^x-;U75/-9,10-eX(4-(2,2-v7x- 

7x-;u)7>hT-b>«b^1*(2i))(D 

At SHftT, 2-$/7x-jU75/-9 > 10-tfX 
(4-(2,2-v7x-jUe~;U) ^x~;U)>9,10-vtK 
P + v -9,10- v t F P 7 > h 7 t > 
(5,6g,6.3mmol) % J: 5 ft * 'J ■) A 
(3.1g,19mmol,3eq) , t^^lth'J^A 1 7K 
fD^(1.0g,9.4mmol,0.5eq to KI)£RB(40mI)l:: 
**U3l*IBjl*Lfc. 

RJBS^*lS*(20inl)T?*«lL, Bi*£59k 

7k, ^-;u-e»£LTRfeB(*£ftfco 
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Tg=121 degC 
[0048] 

synthesis example 2 (Synthesis of compound (21) ) 

(1) 2 -diphenylamino -9,10-bis (4 - (2 and 2 -biphenyl vinyl ) 
phenyl ) - 9 and 10 -dihydroxy -9, 1 0-dihydro anthracene 
under synthetic Aratmosphere , 4 - the anhydrous toluene (45 
ml ) +anhydrous THF it melted (2 and 2 -biphenyl vinyl ) 
bromobenzene (8.7 g,26mmol ,2.6eq ) in mixed solvent of (45 
ml ), with dry ice /methanol bath - cooled in 30 deg C. 

In this - 1 hour it agitated with 20 deg C~0 deg C including n- 
butyl lithium /hexane solution (1.56 mol/1 ,19ml ,30 mm 
ol,l.leq ). 

In reaction mixture - with 20 deg C 2 hours it agitated with 1 
hour , room temperature 2 -including (diphenylamino ) 
anthraquinone (3.8 g,10mmol ), overnight left. 

inactivation doing reaction mixture with saturated ammonium 
chloride aqueous solution (50 ml ), you washed organic layer 
with fraction collection , saturated saline (30 ml ), dried with 
magnesium sulfate , solvent removal did and acquired the 
deep red oil . 

Refining this with column chromatography (neutral silica gel 
sphere /hexane +50%dichloromethane , dichloromethane , 
dichloromethane +3% methanol ), it acquired yellow glass 
solid (5 and 6 g,yield 63% ). 

This, 2 -diphenylamino -9,10-bis (4 - (2 and 2 -biphenyl 
vinyl ) phenyl ) - 9 and 10 -dihydroxy -9,10-dihydro 
anthracene is with <sup> K/sup>H-nmr , you verified. 

<sup>K/sup>H-nmr (CD CKsub>3</sub>, TMS );de 2.62 (1 
H, s ), 2.65 (1 H, s ), 6.59 (4 H, s ), 6.67 (4 H, s ), 6.83 (2 H, 
s ), 6.9 - 7.4(35 H, m ), 7.5 - 7.7 (2 H, m ). 

[0049] 

(2) 2 -diphenylamino -9,10-bis synthesis of (4 - (2 and 2 
-biphenyl vinyl ) phenyl ) anthracene (compound (21)) 

Under Aratmosphere , 2 -diphenylamino -9,10-bis (4 - (2 and 
2 -biphenyl vinyl ) phenyl ) - 9 and 10 -dihydroxy 
-9,10-dihydro anthracene (5 and 6 g,6.3mm ol ), potassium 
iodide (3.1 g,19mmol ,3eq ), itmelted phosphinic acid sodium 
monohydrate (1.0 g,9.4mmol ,0.5eq to KI ) in acetic acid (40 
ml ), 3 hours reflux did. 

It diluted reaction mixture with water (20 ml ), filtered solid , 
washedwith water and and methanol acquired yellow solid . 
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, 3M*MH>(30ml)l::»;SSU tttffc. 
5B"ILrHfe@t*:(4.4g ) i|X$ 82%)^^fco 

'H-NMR(CDC1 3 , TMS) 5 6.9-7.5(45H, m), 
7.5-7.7(2H, m) 

£ £ K , m b *l f_ ® ft (4.4g) * 390 deg 
C/lO^Ton-T' 1 lftlBI#*««-*-4c:tlCj:yitft 
@f*(3.8g)^f#fco 

CIO)*©!** FDMS lZ«feyaW<b^»(21)-C* 

Eg, ip, Ea at; Tg ©jweeji*jsiTi= 

FDMS.calcd for C 66 H 47 =853, found 
m/z=885(M0 2 + ,2),853(M + ,100) 



A max,435,383,31 lnm(PhMe) 
Fmax,494nm(PhMe, A ex=435nm) 
Eg=2.58eV 

Ip=5.36eV( 1 OOnW, 1 07 Y/eV) 

Ea=2.78eV 

Tg=116degC 

[0050] 

mmm\ 

25mm x 75mm x l.l mm jf O) ITO SQIttStt 
ft» UV 30 flfflfrfcofc. 

jSWWIfcflR J3I=LTK» 60nm <7> N,N' -If 
*(N,N' -i?7x=.;i/-4-75/7x^.;i/>N,N-v7 
xziJU-4,4 1 -v7£y-l,r -tf7i-JHI(J6lT, 
TPD232 UD^rtMLfc. 



tpd232 mit.iEn^xmtLxmmt 

&IC.TPD232 m±-\zmM 20nm 0) 4,4* -bf* 

[N-(i-±^T;u)-N-^x-;uT^y]t^x-;uK 
Z<7> npd MIiiEftliliSSi:Lr«i^-r^o 



Kake it filled up this, in boiling toluene (30 ml ), after 
cooling, filtered andacquired yellow solid (4.4 g,yield 82% ). 

<sup> 1 </sup>H-nmr measured value of solid which it 
acquires seemed like below. 

<sup>K/sup>H-nmr (CD Cl<sub>3</sub>, TMS );de 6.9 - 
7.5(45 H,m),7.5-7.7 (2H.ni) 

Furthermore, yellow solid (3.8 g ) was acquired solid (4.4 g ) 
which is acquiredby 1 hour sublimation purification doing 
with 390 deg C/10<sup>-6</sup>Torr . 

This, it is a target compound (21 ) with FDMS , you verified . 

In addition, measurement result of Eg, Ip, Ea and Tg is shown 
below. 

FDMS ,calcd for C<sub>66</sub>H<sub>47</sub>=853, 
foundm /z=885 (MO<sub>2</sub><sup>+ </sup>,2 ), 853 
(M <sup>+</sup>,100) 

;lamax,435,383,31 lnm(PhMe) 

Fmax,494nm (PhMe,;la ex=435nm ) ,y 
Eg=2.58eV 

Ip=5.36eV (100 nW,107Y/eV ) 

Ea=2.78eV 

Tg=116degC 

[0050] 

Working Example 1 

ITO transparent electrode-equipped glass substrate (Geomatic 
supplied ) of 25 mm X 75mm X 1.1mm thickness 5 min after 
doing ultrasonic cleaning , UV ozone cleaning 30 min was ?; . 
done in isopropyl alcohol . 

transparent electrode line equipped glass substrate after 
washing was mounted in substrate holder of vacuum vapor 
deposition equipment , on thesurface side where transparent 
electrode line is formed first, N,N' -bis of the film thickness 
60nm (N,N f -biphenyl -4- amino phenyl ) -N,N- biphenyl -4,4' 
-diamino -1,1' -biphenyl membrane (Below, TPD 
232membrane ) film formation was done to cover 
aforementioned transparent electrode . 

This TPD 232membrane functions as positive hole- injecting 
layer . 

Next, 4, 4' of film thickness 20nm -bis [N- (1 -naphthyl ) -N- 
phenylamino ] biphenyl membrane (Below, NPDmembrane ) 
film formation was doneon TPD 232membrane . 

This NPDmembrane functions as positive hole transport 
layer . 
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^fblC v NPD)l±!C|lJ?40nma)±IB^bl 



Z(Dm±lzmm 30nm (DTIH Balq ^iSILfco 

Z<D Balq Ml*. W^^HtLT^^So 

« : f-aA«(«a)tLTMB lnm (7) 

Z(D LiF M±lc£JI Al £%*$1*ftjH£tt$ 

fl2j£L#$ EL I^ftlLfco 

C©*^liltaE«E 3.0V il^ttftT(6l*» 
E-e,H3ti5?gl66cd/m 2 ^^¥7.0cd/A © 

*fc, #J»)ffiJ£ 500d/m 2 T?*a#ft$ilSL 

[0051] 
lit 19] 




Furthermore, vapor deposition it did above-mentioned 
compound (1) of the film thickness 40nm on NPDmembrane 
and film formation did. 

This membrane functions as light emitting layer . 

Below-mentioned Balq of film thickness 30nm film formation 
was done on this membrane . 

This Balqmembrane functions as electron transport layer . 

LiF membrane of film thickness lnm film formation was 
done after this, electron-injecting layer (cathode ) as. 

vapor deposition doing metal Al on this LiF membrane , it 
formed metal cathode andproduced organic EL device . 

As for this element you call direct current voltage 3.0V, quite 
with low voltage , the green color light emitting of light 
emitting brightness 1 66cd/m<sup>2</sup>, light emission 
efficiency 7.0cd/A acquired. 

In addition, halflife was measured with initial luminance 
500d/m<sup>2 </sup>. 

Those results are shown in Table 1 . 

[0051] 

[Chemical Formula 19] 



Balq 



[0052] 

mmmi 

(21)*ffifflLfcCt*|»#@«|ZLr.** EL 

***ft«u *3it«E 3.ov r\ mitmms % 

tZo 

[0053] 

ftttffl 

mmm 1 izt$i\x % <b**(i)oft^yicTE7 



[0052] 

Working Example 2 

In Working Example 1, organic EL device was produced in 
place of compound (1) tosimilar compound (21) was used 
excluding, with direct current voltage 3.0V, the light emitting 
brightness , light emission efficiency , halflife was measured, 
emission color was observed. 

Result is shown in Table 1 . 

[0053] 

Comparative Example 1 

In Working Example 1, organic EL device was produced in 
place of compound (1) tosimilar below-mentioned aryl 
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Kb 20] 




(CD 



anthracene compound (CI ) was used excluding, the direct 
current voltage , light emitting brightness , light emission 
efficiency , halflife was measured, emission color was 
observed. 

Result is shown in Table 1 . 
[Chemical Formula 20] 



[0054] [0054] 

[Table 1] 

a 1 







(V) 


(cd/o 1 ) 


(cd/A) 




(hr) 




(i ) 


3. 0 


1 6 6 


7. 0 




4 6 0 




(2 1) 


3. 0 


1 3 0 


5. 6 


m 


6 1 4 


mm i 


(C 1 ) 


6. 5 


1 2 3 


2. 1 


t 


2 5 



[0055] 



[0056] 

[*0J(7)^] 



[0055] 

As shown in Table 1 , when aryl amine you use compound 
which issubstituted for special constant position of anthracene 
core of this invention , as the light-emitting material electric 
charge is easy to be filled, because it is superior in charge 
transport characteristic, quite light emitting it does with low 
voltage , also the lifetime is long. 

[0056] 

[Effects of the Invention] 

As abow, explained in detail, description above [1] - as for 
organic electroluminescent element of this invention which 
utilizes novel anthracene compound of any which is shown 
with[3], quite with low voltage , light emitting brightness and 
light emission efficiency are high, itis superior in heat 
resistance , lifetime is long. 

Because of this, organic electroluminescent element of this 
invention is useful as flat surface light emitter of 
thewall-mounted television and backlight or other light source 
of display . 
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